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ORBITER 



A fast and furious arcade action game for the 
ZX Spectrum, Orbiter is written entirely in m/c 
code with full arcade features including scan 
ners. reverse, hyper-space, continuous scor- 
ing, sound effects and humanoids. 



GROUND ATTACK 



Survival is the name of the game in this exciting 
scramble-type arcade game. Fast machine 
code action with full arcade features. 
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MUNCHER 
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TARSHIPENTE 



Fruiteatingmonsterbeatingmazemunching 
creaturecrunchingghostchasingfastamazing 

Muncher! Fast machine code, maze, race 
and chase game. 



ZX 81 Arcade Action List 






ZX 81 Compiler 




□ 


£5.95 


Muncher (ZX 81) 




n 


£4.95 


Asteroids 




n 


£4.95 


Invaders 




n 


£3.95 


Alien-dropout 




□ 


£3.95 


Startrek 




n 


£3.95 


Graphic Golf 




□ 


£3.95 


Super lAJumpus 




D 


£3.95 


Games Pack 1 




□ 


£3.95 


Please send me as 


indicated. 




I en 


NAMF 









Soar through the stars in this exciting new 
space ship simulation. This new, advanced ver- 
sion of Startrek uses the full colour and sound 
facilities of the Spectrum microcomputer. 



ZX — Spectrum Software 

Orbiter 

Ground Attack 

Starship Enterprise 

Muncher □ 

GENEROUS DEALER 
DISCOUNTS AVAILABLE 

Send to: 

SILVERSOFT 

20 Orange Street, London WC2 

I enclose a cheque/PO for £ 




£5.95 
£5.95 
£5.95 
£5.95 



ADDRESS 



PROGRAMMERS. Tired of working for nothing, send your programs to SILVERSOFT for a speedy reply. 










YOUR LETTERS ^i/ 

Pascal hints; Vic-20 colour; Saving and 
Loading on the Dragon. OS\ 

NEWS OU 

Texas Instruments new £100 computer: 
giving away micros; BBC robots. OO 

COMPUTER CLUB OO 

Simon Beeslcy downloads downtown with the 
Worcester Park computer cronies. O^ 
THE DISC REVOLUTION OH" 




Whether you want a database to shame MI5 or 
just to load Snapper, a disc drive could be the 
answer. We take some drives for a spin. 

CAMPUTERS LYNX T"«t 

Bill Bennett reviews the 48K colour 

computer. 

ORIC 

Colour and sound break the £100 barrier tor 

the first time. P>0 

ATARI SOFTWARE \J\J 

Eager for any challenge Jack Schoficld tries his 

luck as astronaut, sub commander and pilot. 
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SPECTRUM ADD-ONS 




Tim Langdell assesses the benefit of additiona 
ports and extra memory. /JA 

ZX-8 1 DEEP SPACE OU 

Forget about the Danes — only black holes 
can trouble your Megatrawler. &./[ 

VIC MINOTAUR DH" 

Evade the Minotaur and beat the clock in 
Roger Miah's Vic-20 game. £nQ 

FORTH FOR BASIC USERS OO 

Ian Maclean looks at Forth. "7 1 

DRAGON GRAPHICS MIX A I 

The Brains show you how to mix different 
coloured text with graphics. 

SPECTRUM TOOLKIT 

Utilities which do not require 

knowledge of machine code. 

ATOM BASIC CONDENSER 

Memory is at a premium in the Atom - 

is where Dave Berry's ABC is useful. 

BBC COLOUR OVERLAY 

Put colour display into perspective on the 

BBC with judicious use of overlays. 
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BBC A LA MODE vJ vJ 

Multicoloured graphic symbols can be 
produced in mode 5, Fintan Culwin shows 
how. QQ 

SPECTRUM CHARACTERS v70 

How to make use of the 21 extra characters 
there for the making. 4 f\f\ 

ZX-81 CHESS I UU 

"Amazing" was Clive Sinclair's response to 
David Home's chess in IK. i f\Q 

£3,000 ACORN COMPETITION I UO 
Your Computer and Acornsoft present Castle 
of Riddles. 1 ftF% 

BASIC DICTIONARY I UO 

Tony Edwards' Basic lexicon. A f\Q 

CONTROL I UO 

John Dawson describes how to interface a 
printer to a Z-80 PI/O chip. 1 1 Q 

RESPONSE FRAME I O 

Your technical queries answered. 4 1 r 
FINGERTIPS I I O 

Our pocket computer and calculator column. 
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for the ZX 



SOFTWARE FILE 

Ten program-packed pages, 
micros, Vic, BBC and others. 
COMPETITION CORNER 

Find out who won the Atari and the £15 token. 
Orb Bomb puzzle. New Commodore 64 
competition between pages 26 and 27. 
Cover photograph by Stephen Oliver. 
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EDITORIAL 



ONCE vvoh A TIMK big expensive computers sat in offices and did serious jobs like the 
accounts and word processing, while little computers stayed at home and pushed lumps of 
coarse graphics around the screen in a parody of ping-pong. That was not quite as far off as 
the days when the princess still had to kiss the frog, rather than steer him across three lanes 
of alligators for a new high score, but it was a time when a computer knew its place: either 
in the office or in the home. Now that distinction is beginning to blur, and the home 
computer's increasing sophistication must be credited with a major role in bringing about 
the change. 

By offering more features at ever-lower prices, home micros have made buyers and 
owners of "serious" systems expect more for their money. After all, put yourself in the 
shoes of the businessman who has just taken the first step into the unknown and bought a 
micro for his office. When he then discovers that his dear little nephew's BBC model B or 
Commodore 64 offers many of the features of the new office system but at a fraction of the 
cost, he will justifiably feel aggrieved, The businessman's growing awareness of the 
burgeoning home consumer market means that he will know that the technology in itself is 
not expensive and will bring him to ask why, when dressed up in a business micro's box, it 
should prove so costly. 

But business computing also exerts a strong pull on the home market. As computer 
literacy grows, home users want more than just games. They want the option of turning 
their micros to serious applications such as word processing. That means they must be 
given real keyboards and mass storage. It is to that demand that manufacturers are just 
beginning to respond, as we show in this issue. Discs are moving down in price to within 
the reach of the home micro, and home machines like the Lynx are moving up to take 
advantage of features such as CP/M, which mean you will be able to run business software 
at home — or even use the same machine in both environments. If this trend continues, a 
new market will open for portables which arc as entertaining as they are useful. Built-in 
mass storage mighi ihen be less important if a Modem could be incorporated to access 
outside databases. 

It is no coincidence that both Acorn and Sinclair Research plan to release portable micros 
later this year. 










48K SPECTRUM 

Shaken 
But Not 
Stirred 

A James Bond 007 Adventure 

You are secret agent James Bond. No. 007, 
with a licence to kill Your task iS to locate and 
disarm a nuclear warnead which has been 
kidnapped by the mysterious Dr. Death You try to 
follow his trail across the continents to his secret 
island where he is holding the missile But he has some 
surprises in store for you! 
Even with your range of death defying gadgets you may not 
manage to escape from the maze of his underground hideout - 
if you can find it that rsi 
Anyway, watch out for his henchmen, the steel fisted giant PAWS', 
and the deadly midget TIC TAC: if you finally manage to get through 
the on screen three dimensional maze, locate the control room, disarm the 
warhead, and thi nk you deserve a drink, then rush back home for a Vodka 
Martini - SHAKEN BUT NOT STIRRED' 
Can you resist being 007? £6.50 

1 6K SPECTRUM & 48K SPECTRUM 

Everest Ascent 

Stakeyour claim to the Top of the World m this gripping vertical adventure 

m which you aim to conquer the 29, 14 r summit of the world's highest 

peak. 

Struggle from base camp to base camp in defiance of all the obstacles 

which man and nature can throw at youl Survive intense cold as you 

watch out for avalanches, thin ice and. of course, abominable snowmenl 

Cope with wayward Sherpas and cross bottomless crevasses but 

remember to watch your oxygen supply! A game of skill, cunning, bravery 

and daring for those with a head for heights! 

For the 1 6K Spectrum we have divided this game into exciting parts to give 

you an adventure as complex and varied as the 48K version. 

For the 16K or 48K Spectrum only £6,50. 

48K SPECTRUM 

Transylvanian Tower 

A spine-chilling adventure with spectacular 3-D graphics. 
Can you nd the world of Count Dracula before he 
introduces you to the dark world of the living dead?Horror 
film addicts will know most of the moves, but we've also 
added a few of our owni Can you discover the mystery of 
the turret and escape with its treasures? 
Enter via the dungeons and work your way up to the ter- 
rifying topi Find objects to help you whilst exploring the 
500 rooms -all m exciting 3-D detail - but watch out for the 
bats. 

Give your Spectrum a bite of the action nowl 
Includes full save routine for use during the daylight 
hours! £6.50 




48K SPECTRUM 

Ship of the Line 

48K version features the chance to send out boarding parties, to build up 
prize money, to take intelligence tests and to bribe your way up the 
admiralty ladder' This greatly extended version of Ship of the Line really 
makes the most of your extra memory £6.50 

I6KZXB1 

Bargain Bytes Cassette One 

Deep Sea Adventure * Bank Account • Underground Adventure * 
Depthcharge * Hangman * Loan Calculator * Codebreaker * Foreign 
Currency Calculator A genuine bargain! 

Eight interesting programs for;ust £5.00 



I6KZXB1 

Bargain Bytes Cassette Two 

Stock Market Game " Seafaring Adventure ■ Jackpot * OXO * Financial 
Model * Ski Run * General Knowledge Quiz * Copycal 

Too many programs to desnbe for only £5.00 
Ideal as a ZX8 1 Starter Packi 



48K SPECTRUM 

Mufti Function Cash Controller 

Jf you want to make your machine work for you, this is an ideal 
program . 

Cash Controller has four basic functions; rt keeps your Bank Account in 
order, it looks after your Home Budgeting, it calculates loan interest 
and repayments, and finally it checks your mortgage for you. In 
addition, it only lets you into the program by means of your own secret 
password which you personally choose. Once you've allocated 
budget headings, any transactions you put through the Bank 
Account will automatically be taken into account on your 
budgets- 
Using a Sinclair pnnter, hard copy statements can be 
produced running from any date to any date, much 
more versatile than your regular bank statement! This 
program has been carefully crash-proofed to 
prevent a minor error from scrambling the existing 
data, and comes with clear on-screen 
instructions plus full pnnted notes to help you 
on your way Finally, it holds up to 200 bank 
transactions and fills up most of the 
memory of your 48K Spectrum. £ 1 0.00 



Despatch within 48 Hours 

Guaranteed. 

All tapes despatched by 

First Class Post. 
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16K SPECTRUM 

Ship of the Line 

An Adventurous Management Game 

Command a 1 7th Century sailing ship win victories for Britain 
juggle your supplies, manpower and ammunition . 
fearlessly battle your way up the ranks and finally achieve 
promotion to First Sea Lord, but beware it won't be easy! 
Encounter and engage enemy fleets . . . survive sunstroke, 
fever and famine endure fire, fog and thirst then 
when you think you Ve done well . . . rush back to Port 
tor promotioni With full colour, ship graphics and 
sound £4.95 
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NEW YEAR PACKAGE 

FROM COMPUTERS FOR ALL 
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8BC MICRO 
£399.00 
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There's a computer to suit you 

at Computers tor All! 

A tull range ot the world's finest micros plus the 

best advice and tremendous value for money! 

New Year, so why not a new computer? Choose 

from the Atari range, Dragon, Oric, MPF II, BBC 

Micro, Commodore. 

But be sure it's from Computers for All - the 

shop where people matter. 

Call now, write or phone. 

1983 will definitely be the year of the computer. 

Make sure you start it right. 

INSTANT CREDIT AVAILABLE FOR 

CALLERS WITH CHEQUE OR CREDIT 

COMPUTERS 



I 
l 
I 
I 
I 
I 



Post today, phone, or call at our shop 

Post to Computers for All (Y), 72 North Street, Romford, 
Essex Telephone: (0708) 752862 

Please rush me tne following equipment 



0RJC48K @£l6995(incVAT) MPF II @ £270 00 (mc VAT) 

B8CMKJR0 (B) @£39900(mcVAf) ATARUOO <§> £1.99 95 (irx: VAT) 



DRAGON 32 @£19950(mcVAT) 
Pieose odd Post ond Pocking @ £3 00 
DRAGON CARTRIDGES 



Ghost Attock 
Benmi 

Me'eoroids 
Cosmic Invaders 
Cove Hunter 
Tube Frenzy 
Slorship Chameleon 
Personal Finance 

NAME 



@ £24 95 ea 
@ £19 95 oo 
@ £1995 oo 
@£!995eo 
@£1995eo 
@£1995ea 

f £1995eo 
£1995eo 



ATARI 800 (3 £399 95 (mc VAT) 



DRAGON CASSETTES 
Compendium ot Gomes @£795ea 
Comp ol opphcattons 6>£795ea 
Quest @£795eo 

Madness & the Mmotour @ £ 7 95 ea 
Computovoee @ £7 95 eo 

Graphic Animator @ £7 95 eo 

M<uerace @£795eo 



ADDRESS 





lenctosecheque.PO iotnevoiueoi£ mode 

poyo&ie to COMPUTERS FOR ALL Pieose b* my Access/ 
Borctoycord /Visa* Mostercharge/AmeJtNo 

"THE SHOP WHERE PEOPLE MATTER' 
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If your order contains over £120 worth of computer 
hardware apply now for interest free credit by telephoning: 
Mail-order: (0702) 552911 London Shop: 01-748 0926. 
Birmingham Shop: 021-356 7292. Southend Shop: 0702 
554000 or write to P.O. Box 3, Rayleigh, Essex SS6 8LR. 

You pay 10% down, then 10% per month for a further 
nine months (to nearest penny). Example: VIC20 Colour 
Computer. Cash Price £169.99. Credit terms: £16.99 
down then £17 per month for nine months: Total £1 69.99. 
Credit quotations on request. 



THE NEW COMMODORE 64 



The incredible new computer from Commodore comes 
with 64K RAM fitted! Plus 16 colours, hi-res graphics, 
320 x 200 pixels, 40 columns by 25 lines, Z80 micro 
processor can be added — that means you can run CP/M 
software, 8 independently movable Sprites with collision 
detection, and a sound generator with 3 voices, 4 wave- 
forms, envelope and filter to rival some dedicated music 
synthesisers. And all this at the most incredible price ever. 

(AF56L) Only £339.00 



DRAGON 32 




The amazing new British com- 
puter with a full-travel standard 
keyboard, a 16-bit microproces- 
sor, 32K RAM fitted (expandable 
to 64K and later to 256K!!), 9 
colours, hi-res graphics and 
Microsoft extended colour BASIC 
(the very best BASIC to learn 
with). It can be used with virtually 
any ordinary cassette recorder, it 
has a printer interface (Centron- 
ics-type), joysticks are available 
and it's incredible value for 
money (AF57M) Only £199.50 



THE AMAZING ATARI COMPUTERS 



4 Consolss Available: 

Atari 400 with 16K RAM (AF36P) 

f249.95 
Atari 400 with 48K RAM (AF37S) 

£319.00 
Atari 800 with 16K RAM (AF02C) 

£399.00 
Atari 800 with 48K RAM (AF5SK) 

£440.00 
* All abova with BASIC & handbooks 

Other hardware: 

Cassette Recorder 

Disk Drive 

Thermal Primer 

Epson MX80T Mk III 

Epson MX80F T Mk III 

Printer Interface lor 400 

Printer Interface for 800 

Interface Module 

Versewriter 

16K RAM Module 

48K RAM Module for 400 IAF44X) f 125.35 

48K Upgrade for 400 (AF45Y) £75 00 

Floppy Disk (YX87U) 

Le Suck (AC45V) 

Joystick Controllers (Pair) (AC37S) 

Paddle Controllers (Pair) (AC30H) 



(AF28F) £50.00 
(AF06G) £299.95 
(AF04E) £265 00 
IAF38P.I £399 95 
(AF40T) £447 35 
(AF41U) £5995 
IAF42V) £59.95 
(AF29G) £13500 
(AF43W) £199 95 
IAF08J) £55.00 



G ATARI 








I 










£250 
£24.95 
£1395 
£1395 

For full detaili ask lor our hardware laatlai (XHS4J) SAE appreciated 

JOIN THE U K. ATARI COMPUTER OWNERS' CLUB 

An independent user* group Four issues of the club megtttne for only £3 001 Address your Subscription to Ron 

issue 1 of the club magarine featured a tutorial on character set redefinition and contained a collection of demonstration and 

games programs and lots more Issue 2 featured a tutorial on player /missile graphics, an article about graphics on computers, a 

selection of members' contributions to the program library and much more 



THE FINEST SELECTION OF ATARI SOFTWARE 
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(Subject to approval 
which can take up to 48 
hours) (APR = 0%) 
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ATARI SOFTWARE continued 
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Canyon Climbe* 


10 18A-8G44Y (24 94 


e**3BI 


tc l« 8Q12N (1094 




-IC 16K-BG38R (14 94 




•10 16K-8G19M (1994 


time flomfe 


• IC 1CA8G40T (10 94 


) .mb 
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It 8* VG61R (24 40 
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Dm 
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-■■. Y1331 (1*94 
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P'tot lCO"H«n»«l 
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IC 16* V137* 
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•IC 8A-VC69A 
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u«mm 
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Atari World 
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30 Su p ««t« a ta>x» 
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D fa P*M I •• 
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IC 40* 80290 
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(49 96 
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(4*94 
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leak 

Maiiat Mamory Map H (4 00 

D.BcAiar. W04H. (1694 
Oparaona iyttam Ln»- > Manual 

6 "»*>►. Manual VVA46A(I6 94 

Atar, Baic loanvn* By IMmg WG44K (5 24 

Camoi f or fha A-a- -VVA47B (4 44 

AianBatic WGOSF (6 60 

Atari Sound ft G/athict >'.A39)I (6 29 

Voui Atan ContXAX -VYA40T (13 44 
6402 AlMWrory Lanrjua** Su6rou|.na» 

WADV (12 44 

Advarvc»(J 6402 'ntartacno, -*1u (11 44 

8^wndCS*m»a(»S02} WAAv 

Compmait (or Paopaa WACOA (« 26 
Analog Tha M agaima fo> Am 

16 taiuati Annual SuoaciifMion -410248 (900 

Sand aaa now lo» our naw aoftwara faaflat yrmh 

dalaily ot aH lha abova pfooran-in 

O'OV At XH62C laaua 3 

*>v 1 CaapfB* ■ OiW E 1 Caitroor 

.' Caautlas a« 8* 1 6* tnowa fnawrauari 
mamory raaju«ran«anl 



Note: Oder coda* thown in brackals 
Price* correct at lime of going 10 pre** 
(Ertofs excluded) 



VIC20 COLOUR COMPUTER 



Haidwara 

-naola 

VIC Pnnaat 

• 3n.a 
)K BAM Canndoa 

ft* RAM CanrKiga 
16* RAMCaM-idga 

JwynKki and Paddaat 
S-n*» JrtyUrCt 
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Nat el **>:<■■, 
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rAfiOtl (396 00 
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IAC37SI (13 94 
.AC4SY( (24 SS 
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.-. «-D»ki-**', IAC96EI (24 9S 
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MatnenaKS I 
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AU«n Ca<tt.oaa 
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MoW Artac* Cartndor 
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Tne Ceuni Cam id*a 
Saraon 7 Cnaaa Cartridge 
GertCanndDa 
Omega Race Cjmojt 
Another VtC in Ihe Wan 



VIC Parvc Cat,aetia 
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Bad*e"u*vj« Cayaene t*3RtJ 
VIC ManCaitarta 

V.i; A.v. ,1, •»i*"r 
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Al MK 
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IAC77J) 
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r 
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Q.jinnii 

*n*yy row Own to 

Junajraa 

Know Vou» Own Pe«*ona-i« 

The Robert Ceti 

VIC Mo<wy Menage" 
VtC Roaduww * Hajhw 
Garden Plan**. 
imettar Daanxiaa 
SSX: AM Tne f am,i v 
BBC Mawermind 
lAauartrynd addil<inal Genail 

Oau 1 

Deal 

Data 3 

Oaai t 
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Mux 

Sport ft Gamaa 
8 IV 



.acnMi 

*C12M. 
rSCIJPl 
:8C 140! 
Piema* 
•8CI4R 
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* r .»> *>1 J 
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•i •:«.-■ 
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(7*96 



8ooA* About VIC 

Learn Programming on the VTC iV. ■ 

VKReyeaArd 

VtC Pioa/ammera Re'. 

Guide iV,AJ3l 

Vic Giapruca 



, a -.■■ 

t 

(9 99 
(9 99 

cssa 

(9 99 
(9 99 
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(9 99 
(9 99 
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I 
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(2 40 
(2 40 
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(1000 
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Maptin Electronic Supplies Ltd., P.O. Box 3, Rayleigh. 
Essex. Tel: Southend (0702) 55291 1 /5541 55. 

Demonstration* at our shops NOW. See the computers in action at 
159-161 King St . Hammersmith W6. Tel: 01-748 0926 
284 London Road, Westcliff-on-See. Essex. Tel: (0702) 554000 
Lynton Square. Perry 8arr, Birmingham. Tel (021} 356 7292. 
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South London's Largest 

Microcomputer 

Centre 



*. y 



THI 
AMAZING ORIC-1 

Colour Computei 

* 40 Columns x 28 rows. 
* Microsoft Basic Language. 
* 8 Foreground 

+ 8 Background Colours. 
* Built-in Sound Synthesiser 
* High Res Graphics. 
* Teletext-Prestel 
Compatible. 

16K Microsoft Basic Phont 

Come in 32K Microsoft Basic £139.9! 

for a Demonstration. 48K Microsoft Basic & Forth £169.95 





DRAGON 32K 


— Limited Stocks Available. 

New Software coming in all the time. 








New Vic Software 




New Atari Software 








Krazy Kong! 




Shamus 


C/D 


£21.80 




Dodge Kong's barrells as you climb the stairs. 


Preppie 


C/D 


£19.95 




STD VIC, Joysticks. 


£6.99 


Beta Fighter 


C 


£18.50 




Exterminator! 




Mouskattack 


D 


£31.50 




Blast the centipede while dodging the spider 


Hazard Run 


C 


£21.50 




amongst the toadstools. Fast action. 




Jumbo Jet Pilot 


Rom 


£35.95 




STD VIC Joysticks. 


£6.99 


Golden Gloves 


C 


£20.50 




Anti-splatter-matter! 




Pacific Coast Highway 


C/D 


£21.80 




Make space invaders look like childs play, superb 


Canyon Climber 


C/D 


£21.80 




graphics. STD VIC. Joysticks. 


£6.99 


Choplifter 


D 


£25.50 




Vlkman 




My First Alphabet 


D 


£29.95 




Choose one to three ghosts. 




Rasterblaster 


D 


£22.95 




STD VIC. Joysticks 


£6.99 


Submarine Commander 


Rom 


£35.95 




Escape (Labyrinth) 


£6.99 


Slime 


C/D 


£21.80 




Dodge Cars 


£6.99 


Rearguard 


C/D 


£15.50 




Bomber 


£6.99 


Micropainter 


D 


£25.50 




Invasion 


£6.99 


Shooting Arcade 


C/D 


£21.80 




Raceway 


£6.99 


Protector 


D 


£21.80 




Alien Panick 


£6.99 


Nautilus 


C/D 


£21.80 




Quirck 


£6.99 


Chicken 


C/D 


£21.80 




Target 


£6.99 


Frogger 


C/D 


£31.50 




Search 


£6.99 


Crush, Crumble, Chomp 


C/D 


£22.95 




New EMI Cartridges 




Temple of Apshai 


C/D 


£30.95 




River Rescue 


£24.95 


EMI Darts 


C 


£19.95 




Music Composer 


£24.95 


EMI Soccer 


Rom 


£29.95 




Send for VIC price list. 




All Prices Inc. VAT. 
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ATARI 400 

fiimmmiiiiimimmm 



COMM 




Vic 20 5k £137.95 21k £185.95 

"includes 5 Free programmes. 

Vic Cassette £44.00 Vic Disk Drive New 

Vic Printer €229.00 Low Price £299.95 

16K RAM Pack £49.95 

Commodore 64 

64K Colour Computer 
in stock now £345 



Main Commodore 

Dealer for: New 500 series 

New 700 series 
Business Computers. 



Sinclair ZX81 £47.95 




Cased 
typewriter 
keyboard £29: 
16KRAM £29.95 



Printer £59.95 



"SESSS&SS& 



All Prices inc. VAT. 



a 



4<J^ 




16K £199.95 32K £249.95 



Less Basic 



Less Basic 




Basic Cartridge £34.90 

48k Up Grade for Atari 400 £73.50 
Atari 800 1 6K inc. Basic £399.00 

Atari80048K £469.95 

Atari 4 1 Cassette £49.00 

Atari 8 1 Disk Drive £299.00 

Atari 822 Printer £ 1 99.95 

Plus Daisy Wheel and Dot Matrix 
printers for the Atari range. 

Atari 400 

Typewriter keyboard. 
Direct easy replacement 
for standard keyboard 

£78.95 



Now available 

a* ^ ubr P ar ' ne Commander 
EM) Jumbo-Jet Lander 

Incredible Games for Atari 



SS-ge^continoous 
demonstrations. 



Mailorder — send for our 
comprehensive list. 



Instant Credit 
Available 
subject to status 



Access/ 
Barclaycard 



% JIM^AI furinr 3 E<*en Walk Precinct, 

VISION SJORt * l "9*™~?'2~J!l* me *' Surrey - 

Tel: 01-546 8974 
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LET YOUR MICRO [ 
TAKE OFF WITH J 

USING GEMINI 
FUNCTIONAL CASSEnE 
SOFTWARE FOR JUST £19.95 

Here's the software to run your budgeting, your 

business, your stamp collection, 

your car costs . . . even to plan 

your next meal and help you 

choose a wife. Tested 

programs that come with 

all the documentation 

back-up you need from 
Gemini who are experts in practical 
software. So mall us the coupon - and put your 
micro to work . . .fast. 







□ DATABASE The Program that everyone 
needs. Facilities include sort, search, fist, 
delete, change, totals, save file, line print If 
required, etc. etc. Can be used in place of 
any card index application. £19.95 

STOCK CONTROL All the necessary for 
keeping a control of stock. Routines Include 
stock set up, user reference no., minimum 
stock level, financial summary, line print 
records, quick stock summary, add stock, delete/ 
change record and more. £19.95 

MAILING UST A superb dedicated 
database to allow for manipulation of 
names & addresses & other data, with 
selective printing to line printer. Features 
include the facility to find a name or detail when only 
part of that detail is known. Will print labels in a variety 
of user-specified formats. £19.95 
■p* INVOICES AND STATEMENTS Ideal for the 
small business. A complete suite of 
programs together with generated 
customer file for producing crisp and 
efficient business invoices and monthly statements on 
your line printer. All calculations including VAT 
automatic and provision for your own messages on 
the form produced. 'Not Spectrum £19.95 



For Functional Software 

Dealer Enquiries Welcome 




COMMERCIAL ACCOUNTS A gem of a 

program, all for cassette, with the following 

f ea lures :- 

Daily Journal • Credit Sates • Cash Sales • 
Credit Purchases • Purchases - other • Sales Ledger • 
Purchase Ledger • Bank Account • Year to Date 
Summary 

A fully interactive program suitable for all businesses. 
Files can be saved and loaded and totals from one 
file carried forward to another on cassette. Particularly 
useful from a cash flow point of view, with an 
immediate accessibility to totals tor debtors and 
creditors. Bank totally supported with entries for 
cheque numbers, credits and. of course, running 
balance. £19.95 

HOME ACCOUNTS Runs a complete home 
finance package for you with every facility 
necessary for keeping a track of regular 
and other expenses, bank account 

mortgage, H.P. etc. etc. etcl You'll wonder how you 

ever managed without it. £19.95 

Gemini Marketing Limited. 
Functional Software Specialists 
9, Satterton Road Exmouth, Devon. 
Telephone orders welcome. (03952) 5832 
Please quote Access Diners Card Number 





u 



ZX81 16K - Database available - Only £7.50 
including FREE Decision Maker Programme. 




Tick the box tor Program you require. Prices include VAT and Package and Postage. 
Please supply the following cassette software. 

Database £1995r 

Stock Conlrol £19 95_ 

Mailing List £19 95 

Invoices and Statements ... £19.95 P 

Commercial Accounts £19.95 _ 

Home Accounts £19.95 

ZXW 16K Dotabase £750 |~J 

Name , 



.Memory Size 



Address 

Machine Type 
l enclose 



Moke cheques and postal orders payable to Gemini Marketing Ltd. 



^ _ iWlT v 



Diners Cord Number 

E3 H 

Gemini. Functional Software Specialist* 9, Satterton Road, Exmouth. Devon (03952) 5*32 
Telephone orders welcome. Please quote Access Diners Card Number 



Access Number. 
Signature: 



YC02 



I 
I 



Tonight On Your Micro 





can you su 



TOR? 



penetrator Is the most amazing and 

sophisticated arcade game yet devised for 

the 48K Spectrum. Features include training 

mode, unique customizing, superior 

graphics, excellent sound and more! 

VCassette £6.95. 




RESCUE A VIC PRINCESS 

A multi-part adventure for the standard vie 20! 

All you have to do is find the castle, defeat 

the dragon, find your way through the 

labyrinth, kill the wizard and rescue the 

Princess. And that's not half of it! THE WIZARD 

& THE PRINCESS cassette only £5.95. 



CONVERT YOUR VIC INTO AN ARCADE 
MACHINE 

Amazing arcade action for the standard VIC 20 

with 5 new exciting games from Clifford 

Ramshaw: ALIEN BLITZ? INVADERS! GROUND 

ATTACK, STORM and SPACE ROCKS* (games 

marked * contain machine code). You must 

have the VIC games pack cassette-only $5.95. 




THEHOBBITISHERE! 



Experience the fantasy of J.R.Tolkien's 

"HOBBIT" on your 48K spectrum. Danger, 

adventure and excitement are all part of it in 

words and graphics, but it is you who must 

solve the problems, special features never 

seen before. THE HOBBIT Is the program 

everyone is talking about £14.95. 



MELBOURNE HOUSE PUBLISHERS 



Pleas* send me your free catalogue 
Please send me: 
Books 

SPECTRUM 

Understanding Your Spectrum 
Spectrum Machine Language 
For The Absolute Beginner 
Over The Spectrum 

VIC 20 

VIC Innovative Computing 

DRAGON 

Enter The Dragon 



Orders to: 131 Trafalgar Road, 
Greenwich, London SE10 



Correspondence to Glebe Cottage, 
Station Scad, cnedoington 

Leigh ton SuZZard, BEDS LU7 7NA 



Trade enquiries 
welcome 



ZX81 



£7.95 

£6.95 
£695 



£695 



£5.95 



Machine Language Made Simpte 
for the ZX 804 2X81 



£895 

Not Only 30 Programs £4.95 

understanding Your 
ZX81 ROM £8.95 

complete Sinclair Basic 
Course £17.50 

Basic Course cassettes £2.50 

Complete Sinclair 2X81 Rom 
Disassembly Part A 18 £9.95 



Cassettes 

16K SPECTRUM 
over The Spectrum wo. 1 
Over The Spectrum No 2 
Over The Spectrum No 5 
Programs from Spectrum 
Machine Language Book 



£595 
£5.95 
£S95 

£5.95 



48K SPECTRUM 

Penetrator £6.95 

TheHobblt £14.95 

STANDARD VIC 20 

VIC innovative Cassette 1 £5.95 

Vic innovative Cassette 2 £5.95 

Vic innovative cassette 5 £5.9S 

VIC Games Pack £5.95 

The wizard 1 The Princess £5.95 



Ml prices Include VAT where applicable 



All Mel bourne House cassette software is un con dl t tona lly guaranteed aga ins t ma if u nction 
Access orders can be t elephoned through on ou r 24- hour ansafone 10 1 1 858 7S9 7. 

I enclose my cheque/ money order for £ 

Please debit my Access card No 

Signature 

Address 



Please add 80p for post and pack C. 
TOTAL £. 



.80 



Expiry date 



Postcode 



MELBOURNE HOUSE PUBLISHERS 



w 



ATTENTION 

DRAGON 

OWNERS 



S.W, Winter announce the launch of their 
exclusive new range of Dragon software 



THE RING OF DARKNESS 

The first full hi-res graphic adventure game 
for the Dragon. You create your own charac- 
ter and set off across an enchanted land, 
entering towns to buy essential goods and 
daring and depths of vast, monster filled 3D 
dungeons. Time and experience will lead you 
to discover the secret quest, if you survive. 
SAVE GAME FACILITY. 

£10.00 

DRAGON TREK 

An advanced Star Trek game in hi-res colour. 
Mixed text and graphics, moving klingons, 5 
skill levels, onboard computer and REAL 
TIME INTERACTION will have you zapping 
klingons till stardate 2475. 

£6.99 

ARTISTS DESIGNER 

Use the Dragon's powerful hi-res graphics in a 
truly artistic manner. Moving screen cursor, 
cassette save function and slide show. 

£5.99 

THE MINSTREL 

A graphic music sheet and standard musical 
notation allow you to compose masterpieces 
and save them on cassette. ENTERTAINING 
and EDUCATIONAL. 

£5.99 

PEPPER'S BASIC GAMES - 
VOLUMES 1 & 2 

A wide selection of entertaining, educating 
games by Sol Pepper, written in Dragon Basic 
so you can LIST & LEARN. 

£5.99 each volume 



Prices include P&P. 

Make cheques/ POs payable to 

S.W WINTER & CO LTD. 

101 Westminster Bridge Road. 

London S€1 

Telephone: 01 928 5945 or 01 633 9611 

DRAGON 32s IN STOCK NOW £173.00 +VAT. 
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We supply 
## your 
Dragon 
nmds 



NEW SPECTRUM 

AND ZX81 

SOFTWARE 

"WINGED AVENGER" 

Fast end turious SPECTRUM version has SOUND end USER GRAPHICS. 7 LEVELS. 3 
WAVES. MOTHER SHIP. HIGH SCORE, REFUELING. RAPID FIRE, SMART BOMBS 
and LASER SHIELD. PCW "ONE OF THE BEST SINCLAIR GAMES YET". Only C* 50 
aHSPECTURM + 16K ZX81 

SPECTRUM SCRAMBLE 
(CONDITION REDI. MORE M.'CODE ARCADE ACTION NO LESS than B 
DIRECTIONAL KEYS for a SMOOTH MOVE Ft* ARCADE features including. 
LASERS. BOMBS. INSTANT RESPONSE. CONTINUOUS SCORING ROCKETS, 
SOUND. FUEL DUMPS. RED METEORS, DEFENDER CRAFT and HIGH SCORE 
Beware CONDITION RED With this one you MOVE. FIRE and BOMB AT THE SAME 
TIME. Don't wast* time waring for explosion* play THE FAST ONE NEW RELEASE 
PRICE ol C4.95 T6K of 48K SPECTRUM. 

"CONDITION RED" 2XS1 

I or ZXS1 owner* we haw lek w ed • SCRAMBLE based M'CODE program wmten by 
TWO ARCADE GAMERS for home based excltment. SPEED and a very professional 
picsentation HIGH SCORE TABLE. SHIPS LEFT. FUEL DUMPS. AIRBORNE 
MISSILES and a very fancy SCROLL. Overcomes many of the ZX8V* limitation* and 
produces a good game with RAPID MOVEMENT and FIRE. Sea for yourself what these 
two young men have wtitten. JUST f 3 95 16K ZX81 

"AUDIO SONICS 

WINNER of WIZZ KID 82 For the SPECTRUM, AS. writes sound effects for your own 
programs 26 PRESELECTED SOUND EFFECTS inctude TELEPHONE. POLICE SIREN. 
FROG. SPACE EFFECTS and OUTBOARD MOTOR GO into MODIFY and you are 
presented with a display of SLIDER CONTROLS to ad|ust PITCH. RISE. FALL. 
BRISKNESS. DECEL. ACCELL. TONE. REPEAT RATE, STUTTER and DELAY. 
ADJUST the SLIDERS then INSTANTLY heat the SOUND CREATED. Cei. "THE 
SOUND ONE" and a program kne will appear that r* ready for insertion into your own 
programs. Hour* of EXPLORATION YOU WILL BE AMAZED what BEEP can 00 W* 
are proud to offer this at f 4 99 16K or 48K SPECTRUM 

"SPECTRUM RENUMBER DELETE" 

ALL M'CODE RENUMBERS ALL NOT PART YOU WONT BUY A BETTER 
RENUMBER PROGRAM FOR THE SPECTRUM" JUST 600 BYTES. At C496 ALSO 
2X81 VERSION 

"PROGRAMERS DREAM" 

A SPECTRUM TOOLKIT Position independent and just 1450 BYTES. Fectoies 
RENUMBER Imes or blocks any increment or start BLOCK OR LINE MOVE etctuding a 
RENUMBER into place rf required. BLOCK OR LINE ERASE CHANGE SELECTED 
STRINGS (NAMES OR CONTENTS). DUMP variable names and values (usable kl a 
loop). DISPLAY PROGRAM or PROGRAM plus VARIABLE SIZE INSTANT end 
CLEARN JUST C6.9S with eipbcil instructions 

"DO NOT PASS GO" 

Renamed under protest. ZX81 simulation of the BEST SELLING BOARD GAME. PARK 
LANE and all that Up to Six players ZX8I acts as DICE THROWER. BOARD. RENT 
COLLECTOR, UNPIRE. BANK. RULE BOOK. ACCOUNTANT and PROPERTY 
RECORD- no counters, money, board or dice needed. GAME SAVE INCLUDED, with a 
winner so for REPORT. Complete with instruction booklet 16K ZX81 at f 6 96 

"GREATEST GAMES V\~ 

Thn. tape 4 aimed directly at NEW OWNERES TEN YES 10 games on one tape. Most 
use M'CODE all worth playing. Wntten by a user and we» written at that. PAC MAZE 
where Wing is winning, GOBLER eat the celts dodge the gene*. STAR DEFENDER hold 
on tat help arrives, VAMPIRES enter the COUNT the mare is a death trap, SUICIDE no 
winner* just better losers the BLOBS win agam. FROGLER good fun this. SOGGY 
BANKS and FLOATERS. STAR TREKER this is frustration on tape. DICTATOR an old 
levounto push both BUTTONS and PEASANTS. Also BOMBER bomb your way (o a 
SAFE LANDING, SOp a game make* this the BEST ZX81 value at tS.00. I6K ZX81 

"ADVENTURE IN TIME" 

A most extravagant adventure using DATA TRANSFER between programs allowing a 
16K ZXBt to run around 60K of adventure Set in AUSTRALIA . . . Save Mankind . . . 
Only Way . . Time Travel . . . Time Machine . Warp Beck Probe Future . . . 

Consult Experts . Word Search Cave Structure Decipher Symbols . An 
AMBITIOUS MARATHON neeoxng ARITHMETICAL and DIRECTIONAL ABILITY along 
with REFLEX ACTION. DEDUCTION and above all pet*nce KEY SECTIONS produce a 
different game each TIME ensuring a new challenge EACH TIME HOURS upon HOURS 
of MENTAL GYMNASTICS tor £800 16K ZX81. 

"A.D.V.E.N.T." 

NOW FOR SOMETHING COMPLETELY DIFFERENT An Eight pert SYSTEM to Croats 
GAMES. The SYSTEM has particular relevance to ' AOVENTUHES" but has capabilities 
beyond it* original function. Develop creative stife like PROGRAM PLANNING, the 
APPLICATION of LOGIC and GAME CREATION without concern for the tedwiceWe* 
of a computer language which can be learnt later. Included ■ a MINI ADVENTURE to 
increase your understantkng of the system. Games can be revised after running 
Program* are SAVED a* M CODE DATA FILES for the MASTER PLAY FILE to operate 
BASIC kne* 1 10 and 6600 are avaJable for the user own routinos, A. D V.E.N T « the 
IDEAS PEOPLE. LAUNCH PRICE of |ust C5 95 16K ZX8I. 

"TRADER JACK 

An ADVENTURE TRADING game set in the POLYNESIAN islands of the SOUTH 
PACIFIC. With E40.000 lo buy and fit your your SHIP, purchase PROVISIONS and 
obtain a CARGO to TRADE on the ISLANDS. The RISKS an yours to take a* are the 
PROFITS. Are you OUTCAST or MILLIONAIRE St* POORER means WISER and you 
can surely beat the SYSTEM next TIME. TRADER JACK lb 96 16K ZX8V 

"SPACE TREK" 

OH NO NOT THAT AGAIN Not not Quito Same story onty LONGER and BETTER This 
one is not at a*, forgiving JUST ONE MISTAKE and you are NO MORE COPY snort and 
long range RADAR MAPS to PRINTER. Game length is related to your RANK and the 
higher levels require many HOURS play. A SECOND GENERATION TREK at ES.00. 16K 

WORK FORCE (WORKS HARDER) 

140. WILSDEN AVE. LUTON. BED. ENGLAND. 

U.S.A. USERS WRITE TO 

P.O. BOX 441 TITUSVILLE, FLORIDA 32780. U.S.A. 

ALSO AVAILABLE AT BUFFER AND MlCROWARf 






1 



"SUPER QUALITY SOFTWARE FROM 

(DESIGNER - JEFF MINTER) 



VIC 20 

ABDUCTOR NEW J 

A Classic new space game! ZAP the swirling 
alien horeJe* before they RAM you - and 
abduct your humanokJtl Survive the assault 
for long enough and you'll get an Extra Stage 
on your speceVwp with DOUBIF FIRE 
POWER! Aweaome 3 SK action guaranteed 
C6 00 • SOp P&P 

GRID RUNNER NEW J 

FINALLY Tiue arcade quality on the 
unexpended V>c< Shoot down the segmented 
OROIDS invading the GRID. B e wa re of the 
PODS and ZAPPERS 1 The aweeome speed, 
sound and graphic* give* you the beat btatl 
available for unexpanded Vic C6 00 b PEtP 

ANDES ATTACT 

I8K. REPLACES DEFENDAI NEW J 

Your spacecraft must attack the descending 
alient; and frustrate their evil intent. The game 
includes swarmers. baiters, pod*, landers, 
bombers, mutants, humanords and smart 
bomb*. Machine code high resolution colour 
graprwe* Use* joystick controt* and reouires 
an 8K or larger expansion Only C8 00 • SOp 
P&P include* full documentation. 

TRAXXM CISK EXPANSION) J 

This "« a ViC 20 cross breed between the now 
famed 'Packman' and the game 'Oun' All In 
machine code, tost and fun with joystick 
controls, use* Hi Re* colour graph** 8K or 
target expansion needed Only fo 00 • 50p 
PbP complete with Instructions 

THE VERY FIRST COMMODORE 
64 GAMES 

ATTACK OF THE MUTANT CAMELS 
Planet earth needs you I Hostile a ke ns have 
used genetic engineering to mutate camel* 
from normaty harmless beasts into 90 foot 
high. neutronJum shielded, laser spitting death 
cemehll Can you fty youi tiny, manoeuvrable 
fighter over th* mountainous landscape to 
weaken and destroy the carnal* before thev 



invade the human stronghold! You must 
withstand withering laser lire and aken UFOs. 
Game action stretches over 10 screen lengths 
and features superb scrofang. scanner. 1/2 
player actions and imbebevabte animation' 
Play the. game and you'll never be able to visit 
a 200 again without gettxtg an itchy trigger 
frngeri Awesome m'c acton!) CtSO • SOp 
P6P 

GRIDRUNNER 64 

The No. t^est game tor the Vic has been 
Improved for your COMMODORE &f' Grid 
runner is a smash hit m the USA. Now experi- 
ence the kghtning-fnt challenge of tho grid on 
the 64 Features 31 ska levels and eaceleni 
sound and graphics. Sore nigger finger free 
with every gsmel C8 50 ♦ SOp PElP 



ROXM 

Rox r* a challenging gam* involving the 
defence of your lunar base from a deadly 
meteor shower. ROX-64 include* amazing 
sprite graphics dapiays and* specy sound 
effects, and an awesome 'mothers"!*' display 
H you win th* game. Top 10 scores ar* tabled 
along with their name*. This program shows 
just what can be achieved using only 
Commodore** basic Study the s*tmg and 
lesm how to use sprites and sound on this 
outstanding machine f 4 96 * SOp P6P 



BLITZKRIEG IUNEXP VICI 
As seen at the Commodore show and 
reviewed by the Daily Telegraph, fly your 
Vulcan Bomber over the enemy city and 
destroy the buadings. 25 level* of play, uses 
Hi Re* colour graphics and plays Rule 
Britannia between wave* Only C4.95 
complete with instructions. 

GAME GRAPHICS EDITOR SOFTKEY 
IALL VICI 

Create your very own custom character* tor 
tho unexpanded VIC 20. up to 64 character* 
with faciatiei such as reflect and save on 
cassette nc 



SOFTKEY 24 

This program, designed to run on the VIC 20 
with any memory size gives you the facility of 
24 key words on your function key*. Key 
words include peek. poke. run. save. fat. for 
next etc Both program* on one cassette only 
f 6 00 ♦ PbP with full documentation 

SPECTRUM 

GRAPHICS CREATOR I16KI 

NOT ]usi another character editor' AJkows you 
to define not only the 21 user definable 
characters Abo allows you to change the 
entire 96 character ASCII set. Creates BYTES 
fees ready tor you to load into your own 
programs Includes advanced Reflect. 
Field commands otc Complete with lull 
documentation II BIN the BIN statement and 
use Graphics Creator with rts easy on sctecn 
cursor editing. £2.95 ■* SOp P&P 

BOMBER (16KS 

Yes. a fun feature version of the popular game 
DM/ suppled tor the 16K or 48K Si* 
For only £2 96 ♦ 50p P&P 

HEADBANGERI48KI NEW 

Colourful new game starring Chico the 
heedbanger who you must guide to rich** 
through en increasing shower of heavy metal. 
Gain bonuses for headbanging but be sure to 
take an aspirin when the pa-n gets too much' 
Basic + m.c to speed up acbon. Great 
graphics, nice animation. W« even drive 
William Stuart system's voice synthesiser to 
produce speech output. Can you attain the 
grade of 'Rocker Class One' or win you be 
"Barry Manilow Class 5 "> Start headbanging 
to-day and find out f 4 96 » 50p P&P 

SUPERDEFLEX I48KI 

Bounce "Sid", the space invader, around the 
screen into the power pod*, keeping away ol 
course from the devH who chases you around 
the screen. Steer with your Deftex shields, but 
beware th* mm** or your may be buried alive' 
Superb graphics and fantashc sound on the 
48K Spectrum only Only f 4 96 on cassette 
• 60p PbP 



ATARI 400 800 

TURBOXFLEX 

Superb ulna fast and totally new ball game. 

Uses ATARI'S unique feature* to the lull. 

Incorporate* superb coiouf / sound effect* and 

uses Player Misairo graphic* Tables top 10 

scores along with Scorer's name, f 8 00 + SOp 

P&P 

GRAPHICS/ CHARACTER CREATOR 

Now you can define your own custom 
character set*, or edit existing sets Results 
are tufty displayed on screen in mode* 0, 1. 2. 
Special features Include reflect, invert, save 
character sets etc. Supplied on castcttt wMi 
data sheet only tt.00 * SOp PtrP 

ZX81 

CENTIPEDE (16K) 

The ORIGINAL game from the ORIGINAL 
author. This « the identical program to that 
being sold by other companies for throe time* 
our pr«c* The game has received ecstatic 
reviews «n th* computing press Program has 
30 speed level* and ever increasing Centipede 
horde*. Tabkt top 10 scores and name*. Why 
wait to pay mor*"' Only fl 96 • SOp PEtP. 



J - JOYSTICK CONTROL 



Please add SOp P&P with all orders 



LLAMASOFT SOFTWARE 




rtt Pleasant 
Ttdley. Hants 
KUtlBN 
Td: O'Jtt *»'! 
Trad* tnqunns 
welceate 



Battle of Britain 

By Microgame Simulations for the Spectrum 

One day in summer, 1940. Reports are coming in of enemy 
bomber squadrons crossing the English coast; target unknown. 

How are you to deploy the nine fighter squandrons under your 
command to intercept the incoming threat* 

British and enemy squadron movements are plotted on a superb 
high resolution secreen map of south east England with 
communications signals presented both visually and in morse 
code. 

Features variable difficulty levels, full control of squadron 
movements, randomly selected targets and bomber routes for 
each game, intelligence reports, refuelling etc. 

A tense game of strategy for one player. 



48K Strategic 
Wargamo 




only £5.95 
(inc. p&p) 




Buy from us with confidence 
Full money-back guarantee on all our products 

"Thank you once again for your prompt service; yours 
must be the most user-friendly company in the business 1 " 
G.S. Yorks 

"I must congratulate you not onfy on the quality of your 
goods but a/so on your excellent service. " G. W. Solthutl 

Quality software 
ZX81 Spectrum BBC Vic-20 

GAMES CASSETTES 

2X*T I1SKI SUM*. INVADERS . (4 $6 

0»iu"" uou* i ici n *i.-i««ij .natrueaona Gam* »» macruna cod* - "ta p iaa M 

on* o< ma m» b*u amr natr po»*ur i *cv Cents W«*ruV> tv**t earn*' 

am 

ZXtlnSKIlYNCHMQB (4SS 

r*J nokJ **»na ?*pUvara Iw«M ler *M tsmey Omm fun *duca*oo*l loo) 
Animator on acroan aconrsg. Sup*** Xma* p is—at 
SpoctrumtlSKllYNCHMOa 

Aa lor ZXtl out Mf HUH «*o**m»nl ot COO* aovnd and rn-nj* «n»»« J On 
VrCKIun*>p*n*vadl INVADERS nisO 

« coda, cotour. ocni sound (Horn 
BBC; S •8BIOGEMAN nso 

t>* popu*> oat**** gam* H. rm coiov* aaumj 

APPLICATIONS SOFTWARE ..**, 

ixtt S1KI GRAPHICS STARTER RACK f* SO 

' ft Qraeruca program* on caaaana «urm t J pp. aatManatony manual 
tXtllllKIMUlTlORARHK' -SSO 

A ua*f-f«ianefv pactaga c/ proe*oV*»a pvno you KaSt control of m* ZXS1 l 
lurvuont to compos* daaigoa. rkawnai adVaroau rnconpoiaMaaavanoada 
3 am ol tan irclwoYv pouvar case), ananaoon. pnniai uucput. SAVE c 
Suamasamen wsa 4 S3 aoVomaa at potm-of-sanr X oc Manual 

SoKlrumialRISPfCTROCRARHlC* f*SO 

Aiu>m*<ai4ian>i«a>liraro>raraolvicapio9fam - n. faa ana lo i o» ataicnpaoa. ixunaua 

»X*1 IK STATISTICS (* 00 

Moan. SO. rtraric*. ct K iatMon. laon u aon landFataa I pp Manual axs-oaaaadnoa. 

WdMlfK 

Sc-Ktnim|4S*!ISTATISTK^i9ncaioc«uo«<rna«i*KWK«l tSSO 

Maan. $0. vanance. conaaMon. iji hli 1 t taaia Hinai onjprw daeam. oata 

1 1 lansi i Aa r io i i pr fK ait wT t 

IRMfMERIlKaitSSKI JBSO S**Ctnimt1*K.**KI OS0 

miar.«lao ii ^ l , ^l» n a^l bod*.* Input rial* vrm and *our Pfjatn o n. t p n*m*r* comfuaa* 

•rtirurl* ajimuiH pi iaa* tc ace lo* aun moon *n4 paanaai 

16K RAM pack Memotech M.mopak 16 £28.50 

SamTa*.* for »um ol •* juooVch 

Aa*xA*vw «ncK fun CHu narurn <<r tfoar m* *i UUI 

fvnenr, cmlomtn aaV X*i p*r /•»*>. ASb IKmvVMdr I Air ** 

A . «^*Alr fit -+i v tH* or frwn MaeVno r*'*Vw*»' 1*y*M TVaff* a/tptanai n * Ao ill* 

Dept YC, 36 Fernwood. Marple Bridge, 
STOCKPORT. Cheshire SK6 5BE. ENGLAND. 

adqe! 
>ortu; 
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THE NEW RANGE OF SOFTWARE DEVELOPMENT 
TOOLS FOR THE ZX81 AND SPECTRUM USER 

Amersham Software Ltd. exists to provide software aids for those users who need to get the most out of their 2X81 and 
Spectrum computers without using expensive additional hardware. 

All AMSOFT products are designed to work with standard Sinclair equipment, but can be used to generate code for other 
devices as well. 

AM ZXFILE is a bulk cassette data handler for the ZX81 BASIC user. Unlimited numbers of data records can be written to, or 
read from, cassette files, in the same program if you wish. Records can vary in length, and can be blocked together in groups 
of any size for greater speed. Speed of output is controlled by the user program, and missing data is detected on reading. All 
output and input is from a BASIC array. 
Big machine facilities at £4.00 inc VAT 

AM-ZXMON is a complete machine code operating system for the ZX81. The user can create, modify, move and verify 
machine code. He can also run and checkpoint machine code programs. Most important, he can create libraries of machine 
code routines on tapes, and merge them together, and with new programs, to speed program development 
A first class support system at £6.00 inc. VAT. Spectrum version AM-SPECMON with some facilities will be available from 
Mid-Feb at £6.50 inc VAT 

Under the control of AM-ZXMON you can run- 

AMZXEDIT a text editor primarily designed for creating assembly language source text files on cassettes, for input to the 
AMAZON assembler. Similar to the BASIC editor, AM ZXEDIT lets you create and amend the programs line by line, and 
to merge different program cassettes together. 
A must at £4.00 inc. VAT 

NEW AMAZON full two pass symbolic assembler running under the control of the monitor AM-ZXMON and producing 
either directly loadable binary cassettes or relocatable code suitable for the AM-ZXDOC relocating loader. Symbols of up 
to 5 characters can be used instead of absolute addresses, hex. and decimal constants and text may be used. ABS. ORG, 
EQU, EXTN, are all provided and the assembler supports all Z80 op. codes. It is impossible to describe this product in a 
small space. 
The best assembler around at £8.00 inc VAT 

COMING SOON is AMZXLOC, a full relocating loader which will merge together routines produced by AM-AZON and 
relocate them, completing any necessary linkages, giving a binary program. No more manual address changing, no more 
wasted space. 



TO; AMERSHAM SOFTWARE LTD, LONG ROOF, HERVINES ROAD, 
AMERSHAM, BUCKS. HP6 5HS. 



Please send me 
and 



□ AM-ZXMON 

□ AM-ZXFILE 



I enclose my cheque /postal order for £ 

NAME 

ADDRESS. 



also □ AM-ZXEDIT 

□ AM-AZON 

made payable to Amersham Software Ltd. 



YC02 
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AUTOMATIC TAPE CONTROLLER 
FOR THE SINCLAIR ZX81 



• DATA PROCESSING 

The 2X99 gives you software control of up to four tape drives 
(two for reading, two for writing) allowing merging of data 
files. This is achieved by using the remote sockets of the tape 
drives, controlled by USR statements or commands. 

• RS232C INTERFACE 

The ZX99 has an RS232C output allowing connection with 
any such printer using the full ASCI I character code (you can 
now print on plain paper in upper or lower case, and up to 
132 characters per line} at a variable baud rate up to 9,600 

• SPECIAL FEATURES 

There are so many special features it is difficult to list them 
all, for example: 

AUTOMATIC TAPE COPY: You can copy a data file regardless 
of your memory capacity as it is processed through the Sinclair 
block by block. 

TAPE BLOCK SKIP: Without destroying the contents of RAM 
DIAGNOSTIC INFORMATION: To assist in achieving the 
best recording settings. 

The ZX99 contains a 2K ROM which acts as an extension to 
the firmware in the Sinclair ROM. The ZX99's ROM contains 
the tape drive operating system and the conversion to ASCI I 
for the RS232C output. 

There is an extension board on the rear to plug in your RAM 
pack (larger than 16K if required). The unit is supplied with 
one special tape drive lead, more are available at £1 each. 



Now 

£49 




plus 

£2 95p+p 



• ZX99 SOFTWARE 

We now have available "Editor 99", a quality word processing 
program including mail- merge, supplied on cassette for £9.95. 
Also following soon: 

* Stock Control (October) 

* Sales Ledger (November) * Debtors Ledger 

* Business Accounts * Tax Accounting 

Dept. YC5 Data - Assette, 44 Shroton Street. 
London NW1 6UG. 01-258 0409 



V 



1 



doto-Q/rette. 

44. Shroton Slwi 
London NW1 

Tel 01-258 0409 



4.r^^5F^-73-"l ° 



► FERGUSON CASSETTE RECORDER £28 inc. p&p 

Tested with ZX81 , Acorn, BBC. Dragon etc. etc. 
Feature*: Din, Ear, Mic. and Remote sockets. 
Tape Counter, Tone Control, Built-in Mtc. 
Autostop. Battery/mams. Recommended by 
Acorn (or use with BBC computer. 




£285 plus £6 



• STAR DP8480 

RS232C (SERIAL) 

Securicor delivery 

CENTRONICS (PARALLEL) £265 

plus £6 Securicor delivery 



This professional printer works with almost any 
computer with very good upper and lower case 
typeface. 

• Bi-directional • 80 column width (10" paper) 

• Switchable - Tractor or Friction Feed 

• 80 chrs. per second 




►BBC CASSETTE LEAP 

7 pm plug to two 3.5mm plugs and one 2.5mm plug. 

Only £2 inc. P&P. 

Other leads available — please telephone. 




• 2,000 SHEETS OF 
PRINTER PAPER 
£19.50 plus £3.50 p&p. 

E690 REVOLVING CASSETTE RACK 

Single - £2.99 (holds 32 tapes or 20 in cases) 
Double - £5.99 (holds 64 tapes or 40 in cases) 
Treble - £8.99 (holds 96 tapes or 60 in cases) 
Quad - £11.99 (holds 128 tapes or 80 in cases) 

All plus £1 p&p. 



ORDER FORM 



3 


COMPUTER CASSETTES 

High quality, screw assembled cassettes supplied 
with library boxes. Any lengths available. 

C5-35p C10-37p C12-38p 

C15-39p C20-41p C25-43p 

C30 - 44p 


"C 




/ P&P 10% (min. charge £1.501 \ 




^-J Sir"* l t*t j *^VS 1^-* 



oept yci Data - Assette, 44 Shroton Street, 
London NW1 6UG. 01-258 0409 



Code 



Item 



No. 



Price 



P&P 






Cheques/PO made payable to Storkrose Ltd 
Charge my Access/Visa No 



Total 



Signed _ 
Address 



N.imr 
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BBC 

MICRO 

INSTANT 

MACHINE 

CODE! 

Yes, it's true. Instant machine code from a good 
subset of BBC BASIC. Type your BASIC program 
into your model B BBC Micro, trigger the 
compiler, and your program is changed almost 
instantaneously into superfast machine code. 
For £34.95 you get: Cassette version of the 
complete compiler (along with a version of the 
compiler for use with discs, ready for when you 
upgrade, the disc version being dubbed on the 
cassette after the cassette version); complete 
compiler listing; extensive documentation and 
instructions. The compiler was written by Jeremy 
Ruston. 

THE BBC MICRO 
REVEALED 

By Jeremy Ruston 

'. . .destined to become the bible of all 8BC microcomputer 
users. . .' (Personal Computing Today) If you've mastered the 
manual, then this book is for you. Just €7.95 

LET YOUR BBC MICRO TEACH YOU TO 
PROGRAM 

By Jim Hartneli 

lakes you further into the cloudy areas of the BBC machine 
than anything else I've yet seen. . .' (Computer and Video 
Games). If you're just starting out in the world of programm- 
ing, then this book is the one for you. Forty complete 
programs, including Othello/Reversi, Piano and a host of 
dramatic graphic demos. Just £6.45 



Interface, Oept.YC 

44-46 Earls Court Road, London W8 6E J 

Please sand ma: 

{ ) INSTANT BBC MACHINE COOE-tape and book-£34.95 

( ) THE BBC MICRO REVEALED -Ruston- £7.95 

( ) LET YOUR BBC MICRO TEACH YOU TO PROGRAM - 
Hartnell-£6.45 

I enclose £ 



Name 



Address 



SPECTRUM 




Make the most of your Spectrum, with these 
acclaimed books from the experts! 

PROGRAMMING YOUR 
ZX SPECTRUM 

Tim Hartneli and Dilwyn Jones 

More than 100 routines and programs. 230 pages, and value 
for every Spectrum user. Learn how to make the most of 
user-defined graphics (with a Pacman-like program, 
DOTMAN), sound, colour, and such commands as ATTR, 
SCREENS and BRIGHT. From the coordinator of the National 
ZX Users' Club, Tim Hartneli. Just £6.95. 



THE SPECTRUM 
SOFTWARE LIBRARY 

60 GAMES AND APPLICATIONS FOR THE 
ZX SPECTRUM! 

By David Harwood 



Arcade games, intelligent board games, brain games and 
utility programs. They're all here in this massive collection of 
60 tested programs for the Spectrum, compiled by Interface 
columnist David Harwood. Just £4.95. 



interface, 
Dept.,YC 

44-46 Earls Court Road, London. W8 6EJ 
Please send me: 

( ) PROGRAMMING YOUR ZX SPECTRUM -£6.95 

{ » THE SPECTRUM SOFTWARE LIBRARY-£4.95 

( I A sample issue of INTERFACE, the monthly magazine 
published by the National ZX Users' Club-fl.00 

I enclose £ 

Name 

Address 
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WE'VE GOT THE VERY BEST PROGRAMS 
FOR YOUR SPECTRUM OR ZX81 

SOFTWARE SUPERMARKET 



"There are some superb ZX games around now - but there's a 
whole load of rubbish riding on their back§" (Your Computer). 

And that's just 
why we started Software Supermarket last year. From hundreds 
of programs, we've selected the very best for your Spectrum or 
ZX81. 

Judging by the letters we get from all over the world, our 
customers are very pleased with our selection service It's 
impartial (we produce no programs ourselves}. It's free. And it 
saves you £££'s on stamps and mistakes 
AND WE USUALLY DESPATCH YOUR ORDER WITHIN 
48 HOURS. Read on for the best, the very best, Spectrum and 
ZX81 programs FREE detailed Top 20 listing with every 
order! 

ZX SPECTRUM 

51 ORBITER "So fast that lightning reflexes are needed" - E&C 
Amazing Defender -style program, all in m/code. Full arcade 
features as you kill the aliens with your laser bolts and smart 
bombs and rescue the humanoids. (Silversoft) 16/48K £5.95 

52 METEOR STORM In some areas it surpasses the arcade 

original. " PCW. "A remarkable feat of programming" - ZXComp. 
Thrust and fire and hold features, free keyboard overlay - AND IT 
TALKS TO YOU' (Quicksilva) 16/48K. £4.95. 

53 TIMEGATE Breath-taking 4D adventure "The best 
graphical game I have seen on any micro" - {Interface) 5 skill 
levels Free training program and keyboard overlay Wipe out 
the aliens by travelling back through their timegate. Great 
(Quicksilva) 48K only. £6 .95 

54 GULPMAN "the one cassette that 1 would buy ... an 
exceptional program" - PCW Our best-seller. All m/code. Choose 
from 9 speeds. 15 ma2es. lazer defence and demo run of any maze. 
(Campbell Systems). 16/48K. £5.95. 

S5. GROUND ATTACK Very absorbing game" -E&C Arcade 
thrills based on 'Scramble' Pilot your spaceship through 26 zones, 
destroying missiles, fuel dumps, avoiding aliens. All m/code, good 
sound and colour. (Silversoft). 16/48K. £5.95. 

56 ESCAPE "One of the best and most original games we have 
seen" - S.U 5 very real dinosaurs chase you round the maze as 
you search for the axe to escape. "The most amazing 

thing is the graphics" - S.U. (New Generation) 16/48K £4.95. 

57 SPECTRES Latest twist m the maze game" - CVG. Help 
Eddie light up his mansion outwit the 4 ghosts. Excellent sound, 
beautiful graphics. Multi-level. On-screen score, high-score, fuel 
score, freeze. (Bug-Byte) 16/48K. Well worth £8.00 

58. BLACK CRYSTAL The ultimate role-playing adventure. 
Quest for the rings of Creation; defeat the Lords of Chaos. Real- 
time monster battles Great full-screen graphics. And a MASSIVE 
180K OF PROGRAM, in 6 chapters (Carnell) 48K only. £7 50 

59. VENTURE +3 Ten games for the price of one on this new 
double-sided cassette. On side A, 7 linked games - can you survive 
them all and collect the gold 7 Different each time you play. On side 
■B'. 3 more games. (Bobker). 16/48K. Ten games for £8.00 

S10 SPECCHESS Aitic has beaten Sinclair and Psion" • S U. 
Clever graphics produce beautiful chessmen 7 play levels, all legal 
moves: position analysis for solving chess problems, 
recommended move and save qame. (Artie) 48K onlv. £9.45. 



ZX 81 + 16K RAM 

Zl FROGGER Addictive Great graphics. Moving cars, logs, 
diving turtles, alligators • watch out for the snake' All m/c. 
Hall of Fame. Multi-level. Fun and friendly (DJL). £5 95 

Z2 TRADER Our best-seller "Fantastic 48K graphic adventure - 
S.U Loads in 3 x 16K chapters Simply beautiful (Pixel) £10 50. 

Z3. ZUCKMAN 10K of machine code, has aU the addictive 
features of the original" - S.U. The first and best ZX81 version 
Hi-score. Hall of Fames (DJL). £5.95 

Z4 SUBSPACE STRIKER "Some splendid graphics" - S.U. You 
lurk in hyperspace. captain of the Swordfish. waiting to zap the 
enemy ships. (Pixel) £5 50. 

Z5 MAZOGS "Just the sort of program to impress your friends " - 
ZX Comp. "A superb new concept" - PCW. Amazing graphic maze 
game (Bug Byte) £8 00 

Z6 WINGED AVENGER "One of the best Sinclair games yet" • 
PCW. Fast-moving m/code Phoenix'. 7 play levels Clever 
graphics (Work Force) £4 50 

Z7 BLACK CRYSTAL More variety than any other Sinclair 
adventure. From the people who did the famous 'Volcanic 
Dungeon - . Over 100K of program in 7 chapters. (Carnell). £7.50. 

Z8 PILOT Brilliant flight simulation, written by a pilot 7 modes, 
including Autopilot demo. Learn to take off. land, direction find 
(Hewson) £5.95. 

Z9. STAR SOCCER Exciting new soccer simulation You plan the 
moves, watch the play Great high speed graphics Choose your 
own real teams' More fun than Match of the Day' ' (Watson). £5.95. 

Z10 OTHELLO Recommended without reserve a superb 
opponent" - YC. 9 play levels. A great game. (Mol). £6 95. 

Please post to Software Supermarket, 87 Howards Lane, London SW15 6NZ 



Please send me the foBowtng 

ZX81 16K/Spectrum 16»CSpectrum 48K 

1 enclose my cheque/PO fot £ 

Name 

Address 



(No ) programs (or my 



made payable to Software Supermarket 



Postcode 



Please complete carefully in block capitals If we can t read it you won't get it Fot 
1 program, please add 50p p & p 2 or mote programs p & p free 
Foreign orders please add 50p par Up*. 
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SOFTWARE SUPERMARKET 

Your one-stop shop lor the best Sinclair Programs 
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BIG SIZE I6V2" x 11 %" (A3) 100 pages. 
Tracing Paper to overlay and copy. 



Every HigH-Rev Plot Position numbered 
(45.056 Pixels). 



*■*♦..«* 

_ 1 



BIC B I I 

600 User definable grids per pad, 






30 | 31 



INPUT Line* shown on grids. 
Set of seven pens for each computer colour. 



It will improve your ZX SPECTRUM graphics 
in ways you wouldn't believe possible. 



I 



Your new ZX Spectrum is literally packed with sophisticated graphics. 
Colour. High resolution. Plot. Draw. Circle. Border. Ink. Paper Colours. 
User-defined characters to name just a few! 

That's why we have packed the new S pectrum Print n Rotter l otter 
with every facility to exploit your graphics to the full. 

After the first few weeks of 'playing" with your computer you will want 
to get down to serious programming and planning m which professional 
looking graphics should play a major part 

What better way to work it out than with a Print n' Plotter Jotter? 

The professional pad 

Print n' Plotter is not just another programming pad. 

Just look at the specifications: 

BIG SIZE 1 6'/r x IIK" . 100 Pages - 50 Print Grids and 50 High 
Resolution Plot Grids. 

Printed on hi gh-quality tracin g paper, enabling you to overlay the pages 
for direct coordination between PRINT and PLOT or to copy from 
illustrations, maps, charts, photos etc. 

PRINT Grids show ail numbered co-ordinates for the 704 screen 
positions, plus INPUT lines. 

PLOT Grids show every numbered co-ordinate for the 45.056 Pixels 

Each pad contains 600 user-definable grids for use with the BIN n. POKE 
USR "a" function 

And the whole thing is fully bound with fly leaf cover and complete with 
a set of seven colour pens ! 

The simple way to get serious 

Spectrum Graphics can become very complex, so before you start to 
program the best way is to work it out on a Print "n* Rotter and save all 
those errors! 

Take for instance the common CIRCLE. With a Jotter you can establish 
the exact screen location for the centre m seconds, and it will stop you 
running out of screen because of a too large radius Working our DRAW is 
simJar predetermine DRAW lines and PLOT positions before you start, 
Wth a Jotter you can buildup graphics using every facility with a derect 
co-ordination between each. 

For instance, correct PLOT OVER or PRINT OVER positions wHl be easy 
with a Jotter. 

See the show for just 95p! 

To demonstrate the graphic possibilities with the SPECTRUM pTTER 
we have produced a cassette-based Demonstration prog ram for only 9$ p 
(inc VAT and P&P). Why not send for a copy, or order it together with 
your JOTTER? 

Just part of a range of ZX products 

The Spectrum Jotter is, of course, an upgraded version of our popular 
ZX8I Print n • patter j ii er and Film . For ZX8I owners these are available 
by direct mad or through a growing number of retailers and compshops. 

The ZX8I Jotter is a 100 page Graphics pad that exploits to the fi. 
graphics facilities of that micro. ZX8 1 Film is a matt film version of the 
Jotter which is reusable and ideal for copying" graphics 

Our manual; ' ZX GVophics prop/ammin g mode eos y" explains everything 
you need to know about using the ZX8 1 products, and when used m 
conjunction with the Spectrum cassette will prove to be the definitive 
guide to the subject. 
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And for ZX users (whether Spectrum or ZX8 1 ) we still market Printer 
Pa per at C I less than Smclairs! 

Why not write and place your order today? Graphics can be a very 
serious subject Print 'n' Plotter products can make it easier . . and 
better in a hundred ways you never thought possible! 



ZX Printer 







An dkistraicd leaflet is sent with all o< 
If you require a copy before ordering 
write enclosing a first class stamp. 






To: Pr*it r> Plotter Products (YB) '9 Borough High Street, 
London 5€ I Please forward me the foliowmg products' 

ZX SPECTRUM JOTTERS @ £9.95 each 

ZX8i JOTTERS @ Ci 50 each 

ZX8l PLOTTER FILMS @ £2 25 each 

GRAPHICS PROGRAMMING MADE EASY MANUALS @ £l SO ea 

PACKS OF ZX PRINTER PAPER (5 ROLLS) @ £ 10.95 per pack 

ZX SPECTRUM DEMO CASSETTES @ 95 p each 
PLEASE NOTE ALL PRICES INCLUDE POST. PACKING AND VAT FOR 
U K DELIVERIES (Overseas should add 25% for additional Surface MaJ) 

Rem Ittance enclosed payable to Print" nPkxtcr Products. 
Please bill my Access/Barclaycard/Visa/Mastcrcard Na- 



^rr , 



Name 
Address 



'W 



ti fomt cod»:rt »•« *v«US» no int coutic ltomR>»ie»*»»nn'.»i<'S S-rwiMtfW » S**> 

• • • 

• TelM [Dctrgncs & Compiling Hohxaood Tdlon) • HmuM Canon*' S«vcn Cur»»n u«J 






Sinclair ZX Spect 



16Kor48KRAM... 
full-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 

£125! 



First, there was the world-beating 
Sinclair ZX80. The first personal computer 
for under £100. 

Then, the ZX81. With up to 16K RAM 
available, and the ZX Printer. Giving more 
power and more flexibility. Together, 
they've sold over 500,000 so far. to make 
Sinclair world leaders in personal 
computing. And the ZX81 remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 48K of RAM. A full-size moving-key 
keyboard. Vivid colour and sound. High- 
resolution graphics. And a low price that's 
unrivalled. 

Professional power- 
personal computer price! 

The ZX Spectrum incorporates all 
the proven features of the ZX81. But its 
new 16K BASIC ROM dramatically 
increases your computing power. 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resolution graphics. 

You have the facility to support 
separate data files. 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM (which you can uprate later 
to 48K of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amazing £125! Even the popular 
48K version costs only £175! 

You may decide to begin with the 
16K version. If so. you can still return it later 
for an upgrade. The cost? Around £60. 




Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (colour or black and white). 

Employing Sinclair BASIC (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASIC programming. 
Whether you're a beginner or a competent 
programmer, you'll find them both of im- 
mense help. Depending on your computer 
experience, you'll quickly be moving 
into the colourful world of ZX Spectrum 
professional-level computing 

There's no need to stop there. The 
ZX Printer- available now- is fully 
compatible with the ZX Spectrum. And 
later this year there will be Microdrives for 
massive amounts of extra on-line storage, 
plus an RS232 /network interface board. 




Key features of the 
Sinclair ZX Spectrum 

• Full colour-8 colours each for 
foreground, background and border, 
plus flashing and brightness-intensity 
control. 

• Sound-BEEP command with variable 
pitch and duration. 

• Massive RAM - 16K or 48K. 

• Full-size moving-key keyboard- all 
keys at normal typewriter pitch, with 
repeat facility on each key. 

• High-resolution-256dots 
horizontally x 192 vertically, each 
individually addressable for true high- 
resolution graphics. 

• ASCII character set -with upper- and 
lower-case characters. 

• Teletext-compatible - user software 
can generate 40 characters per line 
or other settings. 

• High speed LOAD & SAVE -16K in 100 
seconds via cassette, with VERIFY & 
MERGE for programs and separate 
data files. 

• Sinclair 16K extended BASIC - 
incorporating unique 'one-touch' 
keyword entry, syntax check, and 
report codes. 
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ZX Spectrum software on 
cassettes -available now 

The Spectrum software library is 
growing every day. Subjects include 
games, education, and business/ 
household management. Flight 
Simulation. Chess... Planetoids... 
History. Inventions... VU-CALC ...VU-3D 
...Club Record Controller , there is 
something for everyone. And they ail 
make full use of the Spectrum's colour, 
sound, and graphics capabilities. You'll 
receive a detailed catalogue with your 
Spectrum. 

ZX Expansion Module 

This module incorporates the three 
functions of Microdrive controller, local 
area network, and RS232 interface. 
Connect it to yourSpectrum and you can 
control up to eight Mic rod rives, 
communicate with other computers, and 
drive a wide range of printers. 

The potential is enormous, and the 
module will be available in the early part 
of 1983 for around £30 



inrfaii— 



Sinclair Research Ltd, Stanhope Road, 
Camberley, Surrey GU1 5 3PS. 
Tel: Camberley (0276) 685311. 



The ZX Printer- 
available now 

Designed exclusively for use with the 
Sinclair ZX range of computers, the 
printer offers ZX Spectrum owners the full 
ASCII character set -including lower-case 
characters and high-resolution graphics. 

A special feature is COPY which 
prints out exactly what is on the whole TV 
screen without the need for further 
instructions. Printing speed is 50 charac- 
ters per second, with 32 characters 
per line and 9 lines per vertical inch. 

The ZX Printer connects to the rear of 
your ZX Spectrum. A roll of paper (65ft 
long and 4in wide) is supplied, along with 
full instructions. Further supplies of paper 
are available in packs of five rolls. 



The ZX Microdrive- 
coming soon 

The new Microdrives, designed 
especially for the ZX Spectrum, are set to 
change the face of personal computing 
by providing mass on-line storage. 

Each Microdrive can hold up to 100K 
bytes using a single interchangeable 
storage medium. 

The transfer rate is 16K bytes per 
second, with an average access time of 
3.5 seconds. And you'll be able to connect 
up to 8|Microdrives to yourSpectrum via 
the ZX Expansion Module. 

A remarkable breakthrough at a 
remarkable price. The Microdrives will be 
available in the early part of 1983 for 
around £50. 





How to order your ZX Spectrum 



BY PHONE -Access, Barclaycard or 
Trustcard holders can call 01 -200 0200 for 
personal attention 24 hours a day, every 
day. BY FREEPOST-use the no-stamp 
needed coupon below. You can pay by 
cheque, postal order, Barclaycard. 



Access or Trustcard. 

EITH ER WAY- please allow up to 28 
days for delivery. And there's a 14-day 
money-back option, of course. We want 
you to be satisfied beyond doubt-and we 
have no doubt that you will be. 



To: Sinclair Research, FREEPOST, Camberley, Surrey, GUIS 3BR. 


Order 


Qty 

1 


Item 


Code 


Item Price 
£ 


Total 
£ 




Sinclair ZX Spectrum - 16K RAM version 


100 


125.00 






SinclairZX Spectrum -48K RAM version 


101 


175 00 






Sinclair ZX Printer 


27 


59.95 






Printer paper {pack of 5 rolls) 


16 


11.95 






Postage and packing: orders under £100 


28 


Z95 






orders over £100 


29 


4.95 





Total £ 

Please tick if you require a VAT receiptO 

*l enclose a cheque/postal order payable to Sinclair Research Ltd for £ 
•Please charge to my Access/Barclaycard/Trustcard account no. 
'Please delete/complete | | | | | | | | | | 



as applicable 

Signature 



I I I I I I I 



PLEASE PRINT 

jName: Mr/Mrs/Miss I I I I I I I I 



I I I I I I I I I I I I 



| Address I I I I I I I I I I I I I I I I I 

l I I l l I l I l l l I l l I I I I l I I I I l i l I 

II _^ II t I IYQC902I 



l: 



FREEPOST- no stamp needed. Prices apply to UK only. Export prices on application. 



Sinclair ZX Spectrum-technical data. 



Dimensions 
Width 233 mm 

Oepth 144 mm 

Height 30 mm 

CPU/ memory 

Z80A microprocessor runnl ng at 3. 5 MHz. 
1 6K -byte ROM contai n i ng BASIC i nterpret er and 
operating system 

1 6K -byte RAM (plus optional 32K-byte RAM on 
internal expansion board) or 48K-byte RAM. 

Keyboard 

40-moving-koy keyboard with lull upper and 
lower case with capitals lock feature. All BASIC 
words obtained by single keys, plus 16 graphics 
characters. 22 colour control codes, and 21 user- 
definable graphics characters. All keys have auto 
repeat 

Display 

Memory-mapped display ol 256 pixels x 
1 92 pixels; plus one attributes byte per character 
square, delining one of eight foreground colours, 
one of eight background colours, normal or extra 
brightness and flashing or steady Screen border 
colour also sellable to one ol eight colours. Will 
drive a PAL UHF colourTV set. or biack and white 
set (which will give a scale ol grey), on channel 36. 

Sound 

Internal loud speaker can be operated over 
more than 10 octaves (actually 1 30 semitones) via 
basic BEEP command. Jack sockets at the rear of 
computer al low connections to external amplifier/ 
speaker. 

Graphics 

Point, line, circle and arc drawing commands 
in high-resolution graphics 
1 6 pre-deti ned g raph ics characters plus 21 user- 
definable graphics characters. Also functions to 
yield character at a given position, attribute at a 
given position (colours, brightness and flash) and 
whether a given pixel is set. Text may be written on 
the screen on 24 lines of 32 characters Text and 
graphics may be freely mixed. 

Colours 

Foreground and background colours, bright- 
ness and flashing are set by BASIC INK, PAPER. 
BRIGHT and FLASH commands OVER may also 
be set, which performs an exclustve-or operation 
to overwnte any printing or plotting that is already 
on the screen INVERSE will give inverse video 
printing. These six commands may be set globally 
to cover all further PRINT, PLOT. DRAW or CIRCLE 
commands, or locally within these commands to 
cover only the results of that command They may 
also be set locally to cover text printed by an 
INPUT statement Colour-control codes, which 
may be accessed from the keyboard, may be 
inserted into text or program listing, and when 
displayed will override the globally set colours 
until another control code is encountered. Bng fit- 
ness and flashing codes may be inserted into 
program ortext, similarly. Colour-control codes in 
a program listing have no effect on its execution. 
Border colour is set by a BORDER command. The 
eight colours available are black, blue, red, 



magenta, green, cyan, yellow and white. All eight 
colours may be present on the screen at once, 
with some areas flashing and others steady, and 
any area may be highlighted extra bright 

Screen 

The screen is divided into two sections The 
top section - normally the first 22 lines - displays 
the program listing or the results of program or 
, command execution. The bottom section - 
^normally the last 2 lines - shows the command or 
program line currently being entered, or the 
program line currently being edited It also shows 
the report messages Full editing facilities of 
cursor left, cursor right, insert and delete (with 
auto-repeat facility) are available over this line. 
The bottom section will expand to accept a 
current line of up to 22 lines 

Mathematical operations and functions 

Anthmetic operations of +. -. X, -i-, and raise 
to a power. Mathematical functions of sine. 
cosine, tangent and their inverses; natural logs 
and exponentials: sign function, absolute value 
function, and integer function; square root 
function, random number generator, and pi. 

N u mbers are stored as five bytes of floating 
point binary - giving a range of +3 X 10 39 to 
+7 X10 38 accurateto9'?decimaf digits 

Binary numbers may be entered directly with 
the BIN function. — >,<.>—,<— and <> may be 
used to compare string or arithmetic values or 
vanables to yield (false) or 1 (true) Logical 
operators AND. OR and NOT yield boolean results 
but will accept (false) and any number (true) 

User-definable functions are defined using 
DEF FN , and called using FN They may take up to 
26 numeric and 26 stnng arguments, and may 
yield string or numeric results. 

There is a full DATA mechanism, using the 
commands READ, DATA and RESTORE 

A real-time clock is obtainable 

String operations and functions 

Strings can be concatenated with +. String 
variables or values may be compared with -.>.<, 
>— . <—, <> to give boolean results. String func- 
tions are VAL. VALS, STRS andLEN. CHRS and 
CODE convert numbers to characters and vice 
versa, using the ASCII code 

A very powerful siring slicing mechanism 
exists, using the formaS (x TO y). 

Variable names 

Numeric - any string starting with a letter 
(upper and lowercase are not distinguished 
between, and spaces are ignored) 
Siring- AS toZS 
FOR-NEXT loops -A-Z 
Numeric arrays -A-Z 
String arrays- AS toZS 

Simple variables and arrays with the same 
name are allowed and distinguished between. 

Arrays 

A rrays may be mult i-d i rnensional, wit h sub- 
scripts starting at 1 Stnng arrays, technically 
character arrays, may have their last subscript 
omitted, yielding a string. 



Expression evaiuator 

A full expression evaiuator is called during 
program execution whenever an expression, 
constant or variable is en cou ntered This allows 
the use of expressions as arguments to GOTO. 
GOSUB.etc 

It also operates on commands allowing the 
ZX Spectrum to operate as a calculator 

Cassette interface 

The ZX Spectrum incorporates an advanced 
cassette interface A tone leader is recorded 
before the information to overcome the automatic 
recording level fluctuations of some tape 
recorders, and a Schmitt trigger is used to remove 
noise on playback 

All saved information is started with a header 
containing Information as to its type, title, length 
and address Information. Program, screens 
blocks of memory, string and character arrays 
may all be saved separately 

Programs, blocks of memory and arrays 
may be verified after saving to confirm successful 
saving. 

Programs and arrays may be merged from 
tape to combine them with the existing contents 
of memory. Wh ere two 1 1 ne n u mbe rs or vanables 
names coincide, the old one is overwritten. 

Programs may be saved with a line number. 
where execution will start immediately on loading 

The cassette i nterf ace ru ns al 1 500 baud, 
through two 3 5 mm jack plugs 

Expansion port 

This has the full data, address and control 
busses from the Z80A. and is used to interface to 
IheZX Printer, (he RS232 and NET interfaces and 
theZXMicrodrives 

IN and OUT commands give the I/O port 
equivalents of PEEK and POKE. 

ZX81 compatibility 

ZX81 BASIC is essentially a subset of 
ZX Spectrum BASIC The differences are as 
follows. 

FAST and SLOW: theZX Spectrum operates at 
the speed of the ZX81 in FAST mode with the 
steady display of SLOW mode, and does not 
include these commands. 

SCROLL: theZX Spectrum scrolls automatic- 
ally, asking the operator "scroll? " every time a 
screen is filled 

UNPLOT th e ZX Spect ru m can unplot a pixel 
using PLOT OVER, and thus achieves unplot 

Character set: the ZX Spectrum uses the 
ASCII character set. as opposed totheZXSl 
non-standard set 

ZX81 programs may be typed into the 
ZX Spectrum with very little change, but may 
of course now be considerably improved. The 
ZX Spectrum is fully compatible with the 
ZX Printer, which can now print out a full upper and 
lower case character set. and the high resolution 
graphics; using LUST. LPRINT and COPY 
ZX81 software cassettes and the ZX 1 6K RAM 
pack will not operate with the ZX Spectrum 



. 




ZX Spectrum 

Sinclair Research Ltd, Stanhope Road, Cambertey , Surrey, GU15 3PS. Tel: Camberley (0276) 685311 . 



OTHER-WORLDLY SOFTWARE SOFTtK AT DOWN TO EARTH PRICES 



imagine a program which instantly converts 
SPECTRUM BASIC into Machine Code, and transforms 

the SPECTRUM into a micro up 
to 1 0O times faster than a BBC Model B . . . 

48K ZX SPECTRUM 

COMPILER 



£1 4.95 



inc 




METEOROIDS 
This version has been hailed the 
best: 3 sizes of meleorotds, saucer, 
wrap-around screen, bonus ship at 
1 0000 points, amazing explosions, 
rotate left/right, thrust, tire. 
hyperspace and shield Full feature 
'arcade' sounds and full colour. 
Works with Joysticks (from us at 
L19.50) Only L4.95 inc U6K or 
48K) 



P 



SOFTIME 
Amazing piece of machine code 
programming- produces a 
continuous real time clock on 
screen all the time -even when 
running/writing another program! 
Has alarm facility For 16K or 48K, 
only £3 95 

SOFTIK IraCTRUM tO^TWARI 







COMPILER 








Benchmarks 






BBC 


SPECTRUM (BASIC) 


SPECTRUM (COMPILER) 


BM1 


1.0s 


4.8 




015 


BM2 


3.1 


8.7 




009 


BM ) 


82 


21.1 




1 10 


BM4 


8.7 


20.4 




99 


BMS 


9 1 


24.0 




1.11 


BM6 


13.9 


55.3 




19) 


BM 


214 


807 




2.14 



be SUPER C compiler does is almost magical, it turns a 
program written in Spectrum BASIC into a machine code 

. jtent SUPER C is child's play to use -simply type in a 
program as usual (or load from tape) and in a few key presses 
SUPER C turns it instantly mto a super lost machine code 

m. It will compile virtually any Spectrum BASIC 
statement, plus ■•- S3 not available to you usually, but 

extra thought will be required lor strings and floating ex 
There is no program you can write tn BASIC wtuch cannot be 
turned into a SUPER C version However, enhancement 
packages will be avails \L«wYear to aid string 

•ng. floating point, and will offer a host of other Vatures- 
each for a nominal cost With SUPER C your Spectrum will 
run faster than with cither FORTH or PASCAL -and no new 
language to learn' SUPER C comes complete with extensive 
documentation, a manual written by Tim langdell. example 
programs, and all boxed m a professional library case Less 
than half the price of a compiler for any comparable micro. - 
E 14 95 inc. 



4BK 3D MAZENTURE 

A maze program and adventure in 
one. Amazing 'monster chase" 
animation and more than a hint of 
dungeons and dragons. 48K only, 



THE 
ZOLAN ADVENTURE 

A full adventure crammed into 16K! 
Quite astounding how extensive and 
engaging this program is. £4.95. 

Please rush me 

Mr/Mrs '.'.'.'.'.'.'.'.'.'.'.'....... 

Address 

or for INSTANT CREDIT CARD order 
7 days a week phone: 01-930 9232. 

Send cheques or POs to: 
329 Croxted Road, London 
SE24. Tel: 01-674 4572 

8DFTEK, BPCCTRUM SOFTWARE 




1 



This is the new Commodore 64 Personal 
Computer. 

It costs £299. Not bad for a brilliant piece 
of technology with a 64K memory. 

But then, it's a Commodore. 

And as one of the world's leading high- 
performance micro-computer companies, we're 
not exactly unknown when it comes to outstanding 
achievements. 

The Commodore 64's nearest rival - if that's 
the word - costs over half as much again. 

Here is the specification, a comparison with 
the Apple II, and a coupon. 

The rest is up to you. 

1. A total memory capacity of 64K; 38K 
direcdy available to BASIC. When not using BASIC 
a full 54K is available for machine code programs. 

2. Interface adaptors will allow the use of a 



complete range of hardware peripherals including 
disk units, plotter, dot matrix and daisy wheel 
printers, Prestel communications, networking and 
much, much more. 

3. A complete range of business software 
including word processing, information handling, 
financial modelling, accounting and many more 
specific application packages will be available. 

4. Other computer languages such as LOGO, 
UCSD PASCAL, COMAL and ASSEMBLER are 
being developed. Existing VIC and 40 column PET 
BASIC programs can be easily converted. 

5. The powerful sound chip gives 3 totally 
independent voices each with a range of 9 octave 
User control over music envelope, pitch and 
pulse shapes provides the ability to make your 
Commodore 64 sound like a variety of musical 
instruments, solo or in harmony. 

6. 62 predefined graphic characters plus 




full alpha numerics with upper and lower case 
letters, all available directly from the keyboard 
and displayable in normal or reverse video in any 
of 16 colours. 

7. 40 column by 25 lines colour display. 
In high resolution graphics mode, a bit mapped 
screen gives 320 x 200 individually addressable 
pixels. 

8. The dedicated video chip allows the use 
of high resolution multi-coloured "Sprites" 
(moveable object blocks). Sprites can be moved 
pixel by pixel, independently of anything else on 
the screen. 

9. Sprites can also be set up in 8 "layers" 
giving full 3 dimensional effects with, if required, 
automatic collision detection between sprites and 
any other screen object. 

10. Machine bus port will accept ROM 
cartridges for many applications, including 



business, educational, home and leisure software. 
11. A second processor option using the Z80 
gives the Commodore 64 the ability to support 
CP/M. 

HOW COMMODORE PIPS APPLE. 



FEATURES 



COMMODORE APPLE 11+ 



Base Price 
ADVANCED FEATURES 



£299* 



£499* 



Built-in user memory 64K 48K 

Programmable YES YES 

Real typewriter keyboard YES (66 keys) YES (52 keys) 
Graphics characters 

(from keyboard) YES NO 

Upper 8k lower case letters YES NO" 

Function keys YES NO 

Maximum 5%" floppy 170 K.B. to 

disk capacity per drive 1 M.B. 143 K.B. 
AUDIO FEATURES 



Sound Generator 


YES 


YES 


Music Synthesizer 


YES 


NO 


Hi-Fi Output 


YES 


NO 


VIDEO OUTPUT 






Monitor Output 


YES 


YES 


TV. Output 


YES 


EXTRA 


INPUT/OUTPUT FEATURES 




Cassette Port 


YES 


YES 


Intelligent Peripherals 


YES 


YES 


Serial Peripheral Bus 


YES 


NO 


ADDITIONAL SOFTWARE FEATURES 





CP/M- Option 






(over 1000 packages) 


YES 


YES 


External ROM cartridge 






slot 


YES 


NO 



■EXC VAT-DETAILS CORRECT AT TIME OF GOING TO PRI ss 
•UPPER ONLY 
CP/M' IS A REGISTERED TRADEMARK OF DIGITAL RESEARCH, INC 



ft commodore 



For more information on the powerful new 
Commodore 64, and the address of your nearest 
Commodore dealer, telephone or write to us at: 

The Commodore Information Centre, 
675 Ajax Avenue, Slough, Berkshire SL1 4BG. 
Telephone: Slough (0753) 79292. 

NAME (MR/MRS/MISS) 

POSITION 

COMPANY 

ADDRESS 



POSTCODE 



TEL 



i&Kc am | 





AVAILABLE tfO^h £f|. 



Features: Fast machine code, full vmour, 15 «%^ 

fantastic sound effects and define your own play keys |Z3C 

Send off the coupon today or telephone Gt. Yarmouth (0493/^)24 
(24 hrs a day, 7 days a week) giving your Barclaycard or Accessrtunlbe 



f 



6 



t 



u 



23 Sussex Road, 

Gorleston, 

Gt. Yarmouth, 

Norfolk. 

Tel: (0493) 602453 




r cxg 

■Name u 

| Address 

I 

| Please send me Meteroids 3D Tanx 

, Centipede @ £4.95 each inc. P&P 

I 1 enclose cheque/P Q payable to DK Trorucs Tcna\ I 

or deoitmy 
1 Access/Bardaycafd 



| ?J?*JW_ .Mil Mil TT-n 



Stgrvature 



J 



ENTER 

THE 
DRAGON 





TEACH YOUR 
DRAGON 
TO ROAR! 

A fresh and highly creative 
collection of ready made 
programs designed specifi- 
cally for the Dragon 32 
micro. Created by the 
sharpest minds in micro 
software today, this book 
will teach you how to max- 
imise the entire range of 
your Dragon's impressive 
capabilities. Using easy-to- 
follow programmed listings, 
this book turns your Dragon 
32 into a complete arcade of 

fast action space and adventure games. All your favourites are there including: Dragon Invaders, Lunar Lander 
and Astral Storm, plus there's an entire collection of fresh and exciting new games! 

Each program fully extends the excellent colour resolution of the Dragon to its maximum and the action is 
faster than you ever thought possible. 

Your overall knowledge of computer operation will be expanded too. Each program features an in-depth 
explanation of how and why it runs and illustrations of screen displays back up the text to ensure you understand 
exactly what will be achieved. 

The book even includes many programming tips and hints usually reserved only for the experts. So whether 
you are a first-time computer user or an 'old hand* if you want to make your Dragon really perform, and feel the 
satisfaction of doing it yourself, this is the book t hat will show you how! 



MELBOURNE HOUSE PUBLISHERS "rd,rs. o.lSl Trafalgar -Road. gj^^^^C"'-"* 

Greenwich. London SE10 g^,"ht ■ T,.d««„, ui ri„ w ,i»-.. 



Please lend mr your free catalogue 
Please lend RMS 
Books 

SPECTRUM 

I Understanding Your Spectrum 
S|>r<:irum Machine Language 
Fur The Absolute Beginner 
! 1 Over The Spectrum 

VIC 20 

\ IC Innovative Computing 

DRAGON 

BnitrThi Dragon 



£7.85 

£6.95 
Be.M 



t.i. 86 



£5.83 



ZX81 

I Machine Language MadeSi"i;.|i 
fortheJSXB0&ZX81 
Nut Only 30 Program* 
Understanding Your 
ZXS1ROM 

■mplrle Sinclair Basic 

Course 

lies 
mpleie Sinclair Rom 
Disassembly Part A*B 



Ba.99 

£4.95 

£895 

£17.50 
£2.50 



Cassettes 

16K SPECTRUM 

OverThe Spectrum No. 1 
-r The Spectrum No. 2 
Over The Spectrum] 
Programs from Spectrum 
Machine Language Book 



•'!■.. 



48K SPECTRUM 

Iratoi £0.95 

£5.95 TheHubbil £14.95 

£5.95 STANDARD VIC 20 

£5.95 \ ICInnovaliveCasseUel £5.95 

VIC Innovative Cassette 2 £5.95 

'•'' VIC Innovative Cassette 3 £5.95 

VIC Games Pack £5.95 

The Wizard A The Princess £595 

All prices include VAT where .ipplicable 



All Melbourne House cassette software is unconditionally guaranteed against malfunction, 
s orders can be telephoned through on our 24-hour ansafone (01 1 8587 I 

I rnclnse m\ rheque money orrirrfnrE 

Please debit my Access card No. 

Signature 

Address 



Please addftOpforpost andpack £_ 



TOTAL £_ 



80 



.Expiry date. 






-Postcode . 



|YC2| 



MELBOURNE HOUSE PUBLISHERS 



M 



! 



I 







SOFTWARE 

771 




SOFTWARE FOR ALL presents programs forthe people! Our list 
of original programs for theBBC, DRAGON, and SPECTRUM is 
growing every day! Reasonably priced. Ingenious use of 
programming. Excellent entertainment. These are the hallmarks of 
SOFTWARE FOR ALL 

Order now for fast delivery or visit one of our dealers. There's big 
things happening for all computer users . . . That's why we're called 

SOFTWARE FOR ALL! 



Two player game. 

features include 

exploration. 

drilling, employment 

and Price Wars 32K 




A computerised version d 
the original card gamewitn 
Hi-Bes graphics. 



£6.45 



AREA RADARICONTROUER 





You re m the control tower at Heathrow and « 's your fib 



tocontrol up to ?9a>rcratt. taking otl.ianowg.or |ust 

ig through VERYAMHCTlVE - 1 " 
FRUSTRATING' 



passing through VERYADOtCTIVE-Hii 

mcowfi" 



POLAR BEAR 




Education* game tor 
8-i2-year-oWsincorp 
i simptemaths tables 



32K 

£7.45 



PHARAO HS TOMB 

[ZXSPECTWH 



3D Maze Game 

and Adventure 

rolled into one' 48K 



SPACE KINGDOM 

u' way around the PuneMODecome ruitr o( me 
■ v'tuCMem use o! o/apnicsano sound 32K 



.. \ j- 



£7.95! 



CAR WARS ALIEN PLANET 





Travel through over 100 
rooms in different times . 
and find the key back to 
your own time 32 K 



Two addictive graphics 
games both BASIC 
and Machine Code 

32K 

£6.95 



Fight tor survival on an island wha&ted by hungry, 
dangerous cannibals . BASIC and machine code 

program 




tia; 



An adventure game m 

which you fight your way 

through many obstacles to 

escape 

DMCSTg] IS.95 



Utility Pack 2 



£7.45 

Disassembler, program crunch and text editor- 32K 



cxsa" 




SiHSJ.'-**' '■**' E7-95 



BEEBTREK 

eaovaxtd Sta» fe* dame 



computer 



$* 



£7.95 



SEND TODAY! Post to SOFTWARE FOR ALL. Oept YC.72 North Street, Romford. Essex or Phone (0708)60725 



Name 

MAMS 



PKasesendme 

£ 
£ 
£ 
£ 
£ 
£ 

Please add £ t OOP&P per order £ 

Total ~ 

I enclose Cheque/ P 0. made payable to 
SOFTWARE FOR ALL 



Please btii my Access /Barclay card ,'Amex No: 




1.00 



SOFTWARE 



FOR ALL 



"Programs for the people" 
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DRAGON SAVE 

//aving had many initial problems 
/f with program crashing on my 
Dragon 32 and Ferguson tape, I 
would like to pass on this tip to your 
readers. 

It is no use relying on the li vc-pin 
DIN-plug to jack-plug lead supplied 
by Dragon for use with the machine 
to Save and Load programs. To 
obtain reliable saving and loading, a 
five-pin DIN to five-pin DIN lead is 
required, this being coupled from 
the DIN socket on the Dragon to the 
DIN socket on the Fcguson cassette. 
The tone setting on the Ferguson 
should be set to maximum, the 
volume setting to half-way. 

Using the method has only one 
drawback, as it loses the Dragon's 
remote control feature. 

It is therefore important that to 
save a program users have the 
cassette running before the CSavc 
command is entered and conversely 
the C.Load command entered and 
IS commenced before the Play 
button is pressed. 

The principle behind the use of 
the DIN lead is that it gives a better 
impedance match, and therefore a 
better yield. 

NJPeake, 

Berryhtll, 

Stoke on Trent. 



BREAKER 

IJ/ith reference to Gino Cracins' 
Jfjr program in Software File — sec 
December 1982 — which will break 
any ZX-81 program upon loading, 
there is a much simpler way to 
achieve this, because the routine is 
already in the ROM. Just type: 

FAST (N 

RAND USR 83&N/LI 
The waiting-to-load pattern will 
appear on the screen. Start the tape 
recorder. When the program has 
finished loading, an error message of 
C/O will appear. Ignore this, then 
treat the program as a normal one: 
type List. 

T J Rogers, 
Newbury, 
Berkshire. 



VIC COLOUR 

/own a Vic-20 and personally 
think that it is a great machine 
but one of its minor failings is its 
colour display, which tends to be 
rather dull. However, this can be 
rectified in a few moments after a 
minor adjustment. 

Remove the three screws holding 
the top half of the machine — the 
keyboard — and gently take it out. 
Test it face down, on the keys. 
Facing you, nearest the video-audio 
DIN socket there are two light-blue 
plastic screws with Phillips-type 
heads. Plug in the Vic and switch on 
TV as normal. 

The right-most plastic screw, the 



one nearest the video-audio DIN 
socket should be turned very slowly 
clockwise. 

You will immediately notice a 
great improvement in clarity and 
brilliance. Colour can also be ad- 
justed using the TV's own colour 
controls in conjunction with the 
turning screw to reach the desired 
effect. 

Replace unit keyboard carefully. 
Although removing the unit is not 
something that Commodore would 
approve of, if done properly it only 
takes a few minutes. 

Des Taylor, 

Beckenham, 

Kent. 



LONG MEMORY 

Jk point that all owners, and 
ft prospective owners, of Dragons 
should note is that they have over 
29K of user memory available if they 
ask the beast to give it to them. The 
default values leave only about 26K 
on oITer but if, after power-up, you 
type in PClcar 1 and then request 
?Mem you will be told 29127, 
which is nice to know. 

A colleague of mine has a Dragon 
that was hatched slightly earlier than 
mine, and he reports that he needs to 
type in PModc 0,0 to get the 
machine to accept the command to 
free those extra graphics pages for 
other use. Even though his machine 
is in that mode by default, it needs to 
be told it is! Perhaps some changes 
have been made to the ROM. If you 
have gone through PClear 1 you 
need to remember to go through 
PMode and PClcar statements of the 
correct value before running spec- 
ifically graphics-orientated pro- 
grams; otherwise you will get FC 
errors thrown at you. 

I have not yet found a use for those 
29K + , as I am still at the novice 
stage of Dragon taming. However I 
am sure it could be valuable in terms 
of data and file handling and it 
surprises me that no reference is 
made to the possibilities in the 
manual, nor has it been mentioned 
by other commentators as far as I am 
aware. 

It points up the need for somebody 
to produce some decent documenta- 
tion on the machine as I believe 
that at present a great deal of its 
potential is unrealised. The books on 
the 6809 originating in the USA are 
both ovcrdctailed for my purposes 
and too darned expensive! 

I should also point out to potential 
computer purchasers, with the sort 
of brain-ache that I developed before 
making my decision, that the routine 
above makes many of the compari- 
sons between machines entirety 
specious; after all Commodore will 
charge you a sum of about £30 for an 
extra 3K of user RAM. 

Stephen Mummery, 

Bury St. Edmunds, 

Suffolk. 



SAINT JUDE 

/have been one of the many 
ZX-81 owners for over a year 
now. Until last week I was also one 
of the many ZX owners who had 
never managed to load a commercial 
software tape successfully. I had 
tried two different tape recorders, 
one normal and one computer- 
compatible, mains supply and 
battery, and even a prayer to Saint 
Jude — I hear lost causes are her 
speciality. 

I was on the point of converting 
my ZX-81 into a short-range ballistic 
missile, when 3 freak accident 
changed my fortune. I left the 
machine plugged in overnight and 
my two-year old child engaged the 
Fast Forward button on the tape 
recorder while I was at work. 

In a frenzy of panic I hurled the 
nearest tape into the machine and 
loaded. The signal on the screen still 
appeared normal but to my horror 
came up with the report O/O. And 
lo!, there it was: Your Computer's 
flexidisc program. Since then every 
program that I have offered has 
loaded without so much as an 
adjustment. Could this have had 
anything to do with the slowing 
down of the tape deck and therefore 
the computer finding it easier to 
accept the signal? Meanwhile to all 
those ZX-81 owners out there. Do 
not despair with your machine, just 
give it some stick! 

/ Harrison, 

Slough, 

Berkshire. 



DISPLAY FILE 

^wo errors were printed in the 
/ December issue in Your Letters. 
Patrick Couscr claims to have found 
location of the display file in a 16K. 
ZX-81. First error: his letter states 
an address of 49340. You can not 
use addresses greater than 32768. If 
the address is higher than this, the 
ZX-81 effectively subtracts 32768; 
that is Peek 32769 equals Peek 1, 
Peek 32770 equals Peek 2. His value 
of 49340 is the same as 16572. 
Second error: the screen starting and 
finishing addresses can only be at the 
locations quoted if a short program 
is sitting in the ZX-81. The screen 
area always starts directly after your 
program area. Use a longer program 
and the screen area would be higher 
up in the memory. This is not a 
problem: the Sinclair manual quotes 
the system variables 16396 and 
16397 as the pointers to the Display 
File Start — the screen area. In any 
program if you include a line thus: 
LET Z= PEEK 16396 + 256* PEEK 

16397 » 1 
then Z will hold the start address of 
the screen area. Note: the +1 is 
added at the end, since the first 
character in the display file is a 
character 118 — Ncwline character 
— and must not be altered. Try these 
examples to prove the point: Enter 



the previously-mentioned Let Z etc, 
as a direct command into an empty 
ZX-81. Then enter the following 
direct commands: 

POKE 2.23 
This will Poke a * in top left hand 
corner of the screen. 

POKE Z + 31,23 
will put an * in the top right-hand 
corner of the screen. Caution: the 
end of each line in display file is a 
1 18 Newtine character which must 
not be altered. You must allow for 
this if Poking the screen area. 

POKE Z + 32,23 
will most definitely casue the ZX-81 
to crash. Try POKE Z+ 34,23 and 
you will Poke a * on to left-hand 
position of second line. Just in case 
you haven't realised, you simply add 
33 to Z to go to a lower line. For 
example, to Poke a * to centre of the 
screen add 330 to get to centre line, 
and add 16 to get to centre column. 
Try: 

POKE Z* 346,23 
In Software File, the List Self 
Starter claims to be a method of 
stopping games which self-start and 
cannot normally be listed. It stated 
that Poke 16389,127 followed by 
New Newline before Loading would 
do this. 16389 is the pointer to 
RAMtop. It claimed this method 
enabled ZX Chess to be stopped. 
Whilst it possibly stops this game, it 
most definitely will not stop all 
games. This method simply reduces 
RAMtop such that there is insuf- 
ficient memory for the game to Run. 
To stop games say of only 5K, you'd 
need to spend several weeks trying to 
decide the appropriate value to 
reduce RAMtop down to such that 
the game can Load but not Run. 

G A Bobber, 

Bury, 

Lancashire 



A CAUTION 

Ajfzy I add further point to the 
/ft Sinclair saga. Like Mr Keevy 
— December 1982 — I got weary, 
hearing the same, regular extension 
of delivery forecast and finally 
cancelled my order at the end of 
August, by phone and following 
letter. 

I heard no more of the matter until 
I received my November Access 
statement . This contained a debit in 
favour of Sinclair Research, dated 
October 19th. No Spectrum has 
been delivered, there has been no 
word from Sinclair and I have never 
signed any authorisation for Access 
payment, since the original order 
was by phone. 

The answer would appear to be: 
warn the credit card company as well 
as cancelling with Sinclair, though 
in my case I have ended up closing 
my Access account and am currently 
trying to get them and Sinclair to 
sort out the balance. 

R K Davis, 

Silverdalt, 

Ixincaskirt. I 
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i It came from outer Handsworth — the £150 
BBC robot buggy crawls into the classroom 






I 



Another fruit of the Computer 
Literacy Project is the BBC Buggy 
developed for the BBC by the 
Microelectronics Education Pro- 
gramme. The Buggy is a three- 
wheeled precision vehicle which 
operates from a BBC model B 
microcomputer. Described as a 
"programmable robotic device" the 
vehicle is driven by two stepper 
motors. It contains sensors which 
can detect light, and collisions, and 
there is also an infra-red transceiver 
underneath capable of reading bar- 
codes or following a line. 

The device has been produced 
primarily for education. A scries of 
graded programs is supplied with 
the package designed to demonstrate 
the nature of programmable control 
using the wehicle in an imaginative 
manner. Future developments will 
include a pen-up, pen-down 
mechanism. 

The Buggy will be sold as a con- 
traction kit complete with software, 
circuit boards, stepper motors and 
control cables. A screwdriver is the 
only tool required to assemble it. 
The price will be around £150 and it 
will be available in March from 
Economatics, 40 Orgreave Crescent, 
Dore house Industrial Estate, 
handsworth, Sheffield S31 9NQ. 
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Company Machine 


3D 


J K Grove ZX-81 


Defender 




LJStar Trek 


Macronics ZX-81 


CJGulpman 


Campbell Spectrum 




Systems 


Black 


Carnell ZX 81 


Crystal 


Software 


i Amok 


Audio Vic-20 




gentc 


DTime Gate Quicksriva Spectrum 


QTraoar 


Pixel ZX-81 


iroos 


Bug- Byte ZX-81 


Winged 


Work Spectrum 


Avenger 


Force 


D Hopper 


RebbH Vic-29 




Software 


Chess 


Bug Byte BBC 


JStarwars 


Audio- Vic-20 




genie 


r:suw 


Atari Atari 


Raiders 




I . Pec-Men 


Atari Atari 


i Scramble 


QuicksHva ZX-81 


'Star Trek 


Salaman- Dragon 




der 


.: Escape 


New Spectrum 




Generation 


Submarine EMI Atari 


Com- 




mander 




Space 


Bug Byte BBC 


WH «■ 




J Pimania 


Automata ZX-81 


T GhOSt 


Dragon Dragon 


Attack 






Barton sleuths use micro to 
deflate £2 million fraud claims 



Whf.n poucf. SWOOPF.D on Oxford's 
"scroungers" last year and smashed 
what they claimed was a multi- 
million pound fraud, they could 
hardly have expected that a micro- 
computer would come to the aid of 
the claimants. 

While banner headlines told how 
Operation Major had smashed a £2 
million social security fraud the 
Claimants Defence Committee 
claimed that the facts were rather 
different and asked a local com- 
munity centre, the Barton Project, to 
use their computer to keep track of 
the cases as they appeared in court. 
The Barton Project went further and 
developed a 40K welfare rights 
program in Basic. This can tell 
claimants what they should be 
receiving and is designed to be used 
by any community centre which 
could afford a home computer like 
the Lynx or Commodore 64. 

The analysis of the cases showed 
the total fraud to be tcss than 
£63,000 rather than over £2 million 
and according to Mike Noble of the 
Barton Project some who were 
convicted were owed more by the 
DHSS than they were alleged to 
have fraudulently claimed. 

Mike Noble wrote the welfare 



rights program in Rcascarch 
Machines Basic but has deliberately 
designed it to make it easily 
translatable for any home computers 
with 40K of spare memory. Mike 
Noble points out that "The 



complexity is in the rules themselves 
and reducing them to If . . Then 
statements, not in the program itself. 
The average games program in the 
back of Your Computer has more 
complicated Basic." 



Anyone using high resolution graphics on the BBC model B is limited to 8 
maximum of8K RAM to program in. Modes 0, 7, and 2 take up 20K of the 
available 32K and the operating system consumes a further 3. 5K which it 
needs for work space. Acorn's answer to this memory shortage in the 
Tube; a 1MHz data bus which permits the model B to be connected to a 
second processor. From the end of March two eight-bit processors, a 
6S02 and a Z-B0, will be on sale for €195 each. Both supply a further 64K 
RAM of which 48K will be available to the user. At a later date Acorn is 
going to re/ease a IB- bit processor with the capacity to address a massive 
16 Mbytes of RAM. Adding a second processor should result in 
significant improvements in processing speed. Since the second 
processor will take over the task of interpreting and running programs it 
will leave the first processor free to handle all inputt output operations 
such as writing to the screen or scanning the keyboard. 
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Commodore 
compiler 

Pftspeed is THB kirst optimising 
compiler to be released for any 
microcomputer. Several compilers 
are now available for the BBC. 
Micro, the Spectrum and even the 
ZX-81. These just concentrate on 
converting a Basic program into 
executable machine code and can 
only cope with about 80 percent of 
the available Basic commands. An 
optimising compiler goes a step 
further in trying to compile code 
efficiently and compactly. 

Pctspeed runs on the Commo- 
dore-64 and the Pet, and makes 
programs run up to 40 times faster. 
Typical compilation times average 
two minutes, one second per line of 
Basic code, and most programs can 
be completed in about five minutes. 

This is a far more substantial 
package than the other compilers for 
home computers, although at £125 it 
costs correspondingly more. It 
comes with a security device — a 
dongle — which plugs into the back 
of the computer and protects 
Pctspeed from unauthorised tamper- 
ing. In addition the compiler makes 
a few improvements to Pet Basic: it 
allows tong variable names to be 
used and extends the Def FN 
command to handle strings. 

Pctspeed is available direct from 
Oxford Computer Systems, Wood- 
stock, Oxford or from Commodore 
dealers. 



Texas extends range with £90 
16-bit black and white micro 







Texas INSTRUMENTS will launch the 
TI-99/2 in Britain later this year. 
Texas unveiled the new machine at 
the Las Vegas show in January. 
Specification includes 5K RAM, 
1 6-bit processor — the new TI 99/95 
chip designed in ihe UK — and a 
moving-key keyboard, all for £90. 
The machine will have plug-in 
ROM packs with additional pro- 
gramming languages like Pascal 3nd 
l-ogo. 

Texas is backing "computer- 
literacy" machines which primarily 
teach you about computing rather 
than the family micro. It is the 
cheaper end of the market that Texas 
find interesting. 

A family of hand-held Basic com- 
puters is also scheduled for release 



this year. However, the TI-99/4 is 
not to be phased out. The machine 
has been very much the poor relation 
in the home computer market, suf- 
fering from the effects of its initial 
test- marketing at a price of £650. 
Since November when a £50 money- 
back voucher effect ively brought the 
price down to £150 sales have 
quintupled and Texas is now out of 
stock both in Britain and America. 

There arc now six production lines 
operating solely on TI-99/4 pro- 
duction in i he States — executives 
have been turfed out of their suites 
in Lubbock to create floorspace — 
plus the Italian facility at Rictta 
which assembles the machines for 
the European market. 

A further plank in the market plat- 



Sands of Timex may run out soon 
for British Sinclair production 



Sinclair is prepared to stop 
producing computers in Britain if 
the Timex dispute cannot be 



THE 
GUARDIAN 



Next month a rut-pnre entry 
to the phone-line version will 
be offered hy the Prestel ser- 
vice of British Telecom This 
will have • library of 1.000 
programs at the start, covering 
the usual range of education, 
video games, household man- 
agement and the like, all fed 
directly into the home com- 
puter. 

The BBC service will be em 
with around 500 programs, 
many of them for school! and 
supplied by the Government's 
Microelectronics Education 

Programme. 



Drunk with success? 



resolved. At Timex in Dundee, 
where the Spectrum and ZX-81 com- 
puters are made, the management is 
threatening to sack 1,900 of the 
workforce. If the threat is carried out 
and the workers go on strike Sinclair 
Research "will move our business 
elsewhere, probably permanently." 

Sinclair Research claims that this 
will not hit production of ihe ZX-81 
and Spectrum. "We have large 
stocks, we could do it overnight — 
there would be no effect on 
customers." British production of 
the ZX-83 which Sinclair Research 
boffin Nigel Searlc describes as "a 
radically different computer" could 
be endangered — although the 
machine is not due to go on sale till 
the Autumn. 

600 work on the computer lines at 
Dundee and these too would lose 
their jobs if Sinclair follows the 
example of Timex's other high 
technology product — the Nimslo 
3D camera — which stopped pro- 
duction at Dundee just before 
Christmas to move to Japan. 

Sinclair's computers already 
include chips made everywhere from 
El Salvador to Portugal and the 
company is now prepared to move 



production of the finished 
computers overseas if it is not happy 
with the alternatives in Britain. 



form will be the addition of pro- 
gramming languages like Fortran 
and Pilot for the TI-99/4. With the 
new Peripheral Expansion System 
the computer's memory can be en- 
larged, diskettes can be run and 
printers connected. The mother- 
board, has eight slots for peripheral 
board-type cards, one of which is 
used to link the system to the com- 
puter console. Additional peripheral 
cards are plugged in to add the 
desired functions. There is room to 
install one TI disc drive in the box, 
and two additional disc drives can be 
added externally. 

Texas is more interested in semi- 
conductor design than in electro- 
mechanical devices like disc drives. 
Research is primarily into chips. 
The Tl-99/9 which will appear in 
the Tl-99/2 computer has control 
logic built into the chip and 256 
bytes of onboard RAM — not a 
microprocessor but a micro- 
controller, says the company. It has 
strong possibilities for robotic/real- 
time applications. 



Currah Computer Components have produced a speech synthesiser for 
the Vic-20. They have given it the same name. Chatterbox, as a similar 
device for the Spectrum, described in last month's news pages. Like its 
namesake it allows the user to construct an infinite vocabulary of spoken 
words out of a number of sound units. As an extra the Vic Chatterbox 
incorporates a series of software routines in EPROM to facilitate 
programming of the device. These include an interrupt driven routine 
which voices the keys as they are pressed, and software for inputting 
speech phonetically. The speech synthesiser will be distributed through 
the Spectrum dealer chain or is available directly from Currah Computer 
Components, Greythorpe Industrial Estate, Hartlepool. Recommended 
retail price is expected to be around £60. 
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ATTENTION ALL DRAGON OWNERS! 

FED YOUR DRAGON LATELY? 

THEN TEMPT HIS TASTEBUDS WITH THE MEATIER MORSELS FROM A ctive Software! *g*L 
OUR POLICY IS 100% CUSTOMER SATISFACTION — TRY US! 

8 CHALLENGING GAMES ON ONE CASSETTE — EACH GAME INCORPORATING THE 

SPECTACULAR FEATURES OF THE DRAGON 32 .— 

• BRILLIANT COLOUR * * IMPRESSIVE HI -RES GRAPHICS * *EXCITING SOUND EFFECTS* 



1) Interplanetary Trader — 20k + ! 

The year 2283. Occupation: - Space Trader. Tour the Solar 
System in this real time game. Very challenging and 
. . feature packed. 

3) Wumpus Mansion — 20k + ! 

Incredible Fun!! Outwit the Wumpus (if you can....) and 
raid the treasures of the Mansion. But don t trigger the 
mAmm — TIME BOMB! — 

5)Hi-Lo — 20k+! 

Is it skill or is it luck?? Turn £50 into £1,000,000 with 
this simple, yet highly entertaining game. Super sound. 
_ v . Brilliant colour, and graphics. 

7) Atom Hunt 

Full colour, sound, and graphics add to the excitement of 
this addictive game of deduction. Features:- 1 to 4 
players: individual scores and ratings. 




2) Execution — 20k+! 

A hangman style game with a difference. Play the 
computer or an opponent. Lots of extra features. Good 
- x .... graphics and sound. 

4) Wipeout 

Compulsive, exciting, challenging game of fast reaction. 
Begins easy but gets progressively harder. With sound 

and graphics. 

6) Snail Pace 

Announcing: - SNAIL DERBY- ! Super entertainment! 
Computer calculated odds and form. 2-8 snails per 
race. Beat the bookie! Full Graphics. 

8) Air Assault 

Blast the skyscrapers with ultra -high explosive bombs 
and clear a space to land your crippled aircraft before 
crashing. Hi -res graphics and sound. 



m % * All 8 programs supplied for the realistic price of just: — 
Itfifi $?% * All 8 programs double recorded on our own quality tape. 
P& -^ * No -quibble replacement guarantee. * 48 hour dispatch. 

*Hvwsr^Send Chq/RO. tO: Active Software. Temple House, 43-48 New St ..Birmingham B2 4LH. 



£5 



75 



♦ 25p 
P& P 



THE SPECTRUM POCKET BOOK 



: 



160pp 



I 



£6.50 



Trevor Toms, best selling author of the ZX81 Pocket Book and the Sinclair 



Programs 

• Castle walls; boiling oil and lovely slurping 
noises 

• Great Fire of London; try and change the 
course of history 

• Chase; outwit the pursuing robots and lead 
them to their doom 

• Truly amazing; generate a new maze puzzle 
every go 

• Reversi; the classic oriental strategy game 
with board screen display 

• 3D Maze; race against time and three 
dimensions to escape. 

AlSO Available ZX81 Pocket Book 138pp £5.95 

ZX80 Pocket Book I28pp £4.95 

Atom Business HOpp £7.50 



Learning Lab, turns his attention to the ZX Spectrum 
waiting for! All the material in the book is totally new. 

Hints & Tips 



the book you have been 



Discover new ways of using PRINT; INSTR functions, 
YAL, PRINT USING, hexadecimal conversion, upper 
case conversion, load and save arrays. BEEP with sliding 
tones, automatic scroll and how to use all the machine 
features within machine code. 

Machine Code 

All the tools you need to write machine code effectively. 
Graphics tool kit — debug monitor — symbol assembler 
(with labels, all ED commands, ORG statements, forward 
and relative jumps) — disassembler (with label assign- 
ment); now you can really dig into the Sinclair ROM! 
This section alone would be stupendous value for money! 

Cassettes Spectrum games as opposite £5.00 

Spectrum machine code as above £5.00 

forZX81 Nowotnik Puzzle, Demolition ATenpin £5.00 
3 Adventures: Greedy Gulch, 

Prices Magic Mountain, Pharaohs Tomb £5.00 

include VAT ZX81 Pocket Book Cassette £5.00 



PHIPPS ASSOCIATES 



Dept A FREEPOST EM463 (No stamp required) 
99, East St, Epsom, Surrey KT17 I BR. 
Telephone 03727-21215. 24hr phone service. «^ 

Prices include postage but for air mail delivery in Europe add 90p (outside Europe add £2.20) per item. mmm 
_ ^ Access and Barclavcard accepted 
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COMPUTER CLUB 



Computer Club is here to encourage you to start your own local computer club or, if one already 
exists, to join it and become involved. We would like to hear of anything which has made your 
club a success, or of any projects or programs you are developing. 



Computerniks in Worcester Park 



The association of London Computer 
Clubs — ALCC — binds together most of the 
clubs in the London area in a very effective 
organisation. Its functions are many and 
varied. It has established electronic communi- 
cation between clubs, organises the annual 
London Computer Fair, co-ordinates club 
activities and generally tries to promote hobby 
and recreational computing. 

Looking at the map of London early last 
year the officers of the ALCC saw that there 
was a large tract of South London running 
from Croydon to Woolwich which was not 
furnished with a computer club. Let there be a 
club in Worcester Park, they cried, and to this 
end they organised a computer fair at (he 
Worcester Park Library. By the end of the fair 
more than 100 members had signed up for the 
new club which now meets regularly once a 
month at the Worcester Park Library. 

The evening Your Computer visited the 
club, Prestcl adaptors for the BBC Micro and 
the Sirius were on display for the first lime. 
Adapting these micros to link up with Prestel 
is largely a software problem. Harry 



Networking is but one of 
the ALCC's interests. 
Simon Beesley checks out 
his Worcester sources. 

Broomhall, who has written the software 
package for the Sirius, demonstrated it using a 
Tantel adaptor. Bob Forster from the 
Richmond CC used an acoustic Modem with 
the BBC package. 

This was an interesting introduction to the 
variety of services the Prestel network offers. 
Aladdin's Cave on Prestel contains a number 
of pages of software which can be downloaded 
into some of the popular home micros. After a 
few false starts Bob Forster managed to 
download and run on the BBC a useful little 
program which explained the basics of digital 
electronics — an impressive demonstration. 

The ALCC itself provides about 300 pages 
of information on Prestel. These include a 
newsletter, a magazine section, snippets of 
information on particular micros and pages 
devoted to the activities of each member club. 



Local society news 



Bognor Regis Bugs 

BOGNOR REGIS now boasts two computer 
clubs, RAMS and BUGS. RAMS, the Regis 
Amateur Microcomputer Society, meets on 
the second Tuesday of each month at the 
Regis Centre and tends to be a little more 
formal in its approach. BUGS, the Bognor 
Users Group, meets on the last Thursday at 
the RAF Association Club, Waterloo Square. 
Contact R H Wallis on Pagham 66795 for 
details on RAMS, and the Bognor Micro- 
centre on Bognor 828108 about BUGS. 

South Northamptonshire 

SOUTH NORTHANTS Microcomputer Users, 
Group have changed their meeting place to the 
Anchor House, Moat Lane, Towcester. They 
meet weekly on Wednesday evenings. Ring 



Simon Clark on 0327-52191 for further 
information. 

Starting in Sutton 

Sutton computer club has just held its 
inaugural meeting. In the future, meetings will 
be held monthly in the main library, Sutton, 
Surrev. For further details contact Jennifer 
Weller on 01-661 5046. 

Cannock computing 

Cannock computer club meets fortnightly 
at the premises of Cannock Computer 
Systems, Old Penkridge Road, Cannock. 
Members own a wide range of micro- 
computers from the ZX-81 to the Sirius. 
Subscription is £3 for adults, £1 for students 
and there is a small charge at each meeting to 
cover refreshments. 




m 




We looked up the Worcester Park pages and 
there we were — a Prestel demonstration 
booked for that very evening. Meanwhile, on 
the Sirius, Lcn Stuart, the secretary of the 
ALCC, showed how to edit a page while he 
updated some of the information on the 
ALCC's forthcoming Sutton Computer Fair. 

Also available to ALCC members is the 
mailbox facility which enables them to leave 
and pick up messages for each other. Harry 
Broomhall logged on and received a pre- 
formatted frame from David Annals of the 
Croydon CC. Next to a picture of a reef knot 
read the message "Get knotted". 

Finally, Harry Broomhall gave us a glimpse 
of Dynamic Prestel, British Telecom's latest 
development. By accessing BT Research's 
demonstration pages we were able to have a 
took at some moving graphics illustrating the 
Adventures of Prestel Man. 

Normally the Worcester Park club's meet- 
ings have a fairly informal format. Many 
members bring their own computers along, 
which are predominantly Specirums and BBC 
Microcomputers. The BBC Micro seems to be 
the computer enthusiast's choice and is 
usually well represented at computer clubs. 

Meetings are held on the first Monday of 
every month. For more information contact 
Norman Beattic on 01-337 3747. 
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Now that disc drives are 

available for most popular home 

computers David Simpson and 

Simon Beesley examine the 

whole area of mass storage and 

in particular drives for the BBC 

Micro, ZX-81 and Vic-20. 




RE\Ol 



ONLY FIVE YEARS ago various computer 
industry pundits were predicting the demise of 
the disc drive — to be replaced by magnetic 
bubbles, and other more exotic storage 
devices. 

But that was in the dawn years of personal 
computing, and the disc drive, even though it 
was expensive, mechanical, and unreliable, 
compared to its predicted solid-state 
replacements, has increased in numbers and 
performance while achieving previously 
undreamt-of price reductions. 

Floppy -disc drives are now available for 
most of the wide range of personal computers 
— from 800K dual drives for the BBC, down 
to a 42K drive for the ZX-81. The advantages 
disc storage offer over cassette arc 
considerable. Firstly, loading and saving to 
disc takes a matter of seconds rather than 
minutes; secondly the computer docs not need 
to read through programs on a disc in 



sequence but can access any program at any 
part with equal ease. 

Just as valuable a feature is the housekeeping 
role of the disc-operating system. By taking 
over the business of locating programs and 
finding space to store new ones, the system 
removes a large part of the tedium associated 
with cassette storage. 

For the benefit of newcomers to disc drives, 
let us look at how a disc system works and 
explain some of the terms involved. 

The disc itself is coated with a similar 
magnetic material to that used on tape. Unlike 
a record disc which has a spiral groove, a 
floopy disc stores its data in concentric tracks. 
It revolves inside a square protective jacket at a 
rate of 300 revolutions per minute. A slot in 
the jacket allows the drive head to pass in and 
out along the disc radius stepping from track 
to track. 

This abilitv of the drive to move the read- 



write head to any track in a very short time is 
what gives disc systems their random-access 
capability. When the correct track has been 
stepped to, there is only a short waiting time 
before the required stretch of data passes 
across the head. 

Around each track, data is stored in a 
blocked or sectored format and a new disc 
needs to be formatted before it can be used. 
Formatting a disc marks out every track with 
an equal number of sectors. 

The number of tracks and the way each is 
split into sectors varies from system to system. 
On the Vic system each disc is given a format 
of 35 tracks with 17 to 21 sectors, while the 
BBC disc-filing system allocates 10 sectors to 
each of 40 or 80 tracks. Sectors in both these 
formats are 256 bytes long. Most drives can 
only handle a fixed number of tracks and type 
of drive used determines whether a disc is 
given 35, 40 or 80 tracks. 
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To make the hardware actually do some- 
thing appropriate, software must exist in the 
computer. This is known as the Disc 
Operating System or DOS. It is usual for the 
DOS to be stored on one or two tracks of the 
floppy disc. When the computer powers on, a 
small program in ROM "boots up" these 
tracks from the disc into RAM and then jumps 
to execute the DOS. 

Some of the latest disc systems adopt 
another approach which is to store the entire 
DOS in ROM in the computer. This allows all 
the RAM to be used for application programs. 
The three disc systems reviewed in this issue 
use this method. 

One of the tasks of the disc-operating system 
is to keep track of where programs are stored. 
It reserves a few sectors for a directory or 
catalogue. 

When the DOS writes a file to disc it records 
(continued on next page) 



Macronics supply a disc-drive system for 
the ZX-81 for £293 — almost six times the cost 
of the computer itself. Some ZX-81 owners are 
remarkably dedicated to the machine and the 
idea of forking out this amount may not seem 
absurb: if you have already invested in 3 
keyboard overlay, a 64K RAM pack or 
perhaps a high-resolution board, fitting a disc 
interface must be the ultimate step in 
customising your ZX-81. 

A surprising number of people use the 
ZX-81 for small business purposes and the 
micro may yet find its final resting place in 
control applications. 

The dreaded membrane keyboard has an ad- 
vantage here in being coffee-proof, For these 
uses, a disc system may also be worthwhile. 

Some people clearly think so. Macronics are 
selling all the units they can produce, many of 
them to overseas buyers. 

But whether it is good value or not, the FIZ 
interface card and disc drive certainly enhance 
the ZX-81. Tape loading and saving is one of 
the most irritating features of the ZX-81 — 
along with the keyboard. It is both slow and 
unreliable. FIZ loads an 8K program in 10 
seconds and saves 8K in 20 seconds. As disc 
drives go, this is not fast but it is an immense 
improvement on cassette times. The drive also 
makes program storage trouble-free. We 
successfully saved and loaded every program 
first time. 

The system comprises a 35 or 40-track 
drive, an interface card and an expansion bus, 
which plugs into the back of the ZX-81. The 
interface card plugs into the expansion bus 
and contains the Disc Operating System in 4K 
ROM, as well as 2K RAM. There is an edge 
connector on the expansion bus for the 
RAMpack or printer, and a spare slot for an 
additional add-on card. 

Macronics use a bulky 5.25 inch Shugart 
drive with its own power supply, although the 
interface will work with other equivalent 35 or 
40 track drives. 

Nine disc commands arc provided by the 
DOS. These arc called through USR com- 
mands. To produce a disc-directory listing, 
displaying the file names of all the programs 
on a disc, you need to enter, 

LET E = USR DJR 
DIR is one of the reserved variables which 




contain the addresses of the command 
routines. LET E = USR 9999 
calls the initialising routine which assigns 
these addresses. Without initialising you must 
provide the numeric address itself. 

LET E = USR 10008 
for example, is an alternative way of producing 
a directory listing. 

The command, Stat, can be used to find the 
length of a file on disc or the number of free 
sectors left. Newd formats a new disc and 
gives it an identifying name. 

Before calling loading and saving routines it 
is necessary to assign the program name to FS, 
as in: 

LET FS = "NAME" 
LET E = USR DSAVE (or USR 10002) 
The same procedure is required when you 
erase a file with the Kill command. 

There is also a rather simple facility for 
writing and reading random-access records. 
Create sets up a data file with a prc-spccificd 
number of records. When the number of the 
record has been assigned to R and its contents 
to RS, Read or Write can be called. 

The limitation to this option is that each 
record occupies a fixed length of one sector, 
128 bytes, and that the number of records in a 
file must be given in advance. 

Compared to other disc systems, the 
commands FIZ otters arc strictly functional 
with no frills and refinements. Storage 
capacity is also relatively small. The maximum 
storage for 35 tracks is 42.5K and 48.75 for 40 
tracks. 

Nevertheless, interfacing a disc drive to the 
ZX-81 is something of an achievement. In the 
light of the micro's limitations this is quite an 
effective disc system. Presumably most buyers 
will be content that Macronics have released 
them from the rigours of cassette storage. 

Macronics has also adapted their interface 
for use with the Hungarian micro-cassette 
drive, the MCD-1. But it will not go into 
production of this version until the Hungarian 
manufacturers manage to supply the unit in 
quantity. The price for the drive and interface 
together is expected to be around £200. 
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(continued from previous page) 
its location in the director)'. In turn, when it 
reads a file, it consults the directory to find at 
which sector on which track the file starts. In 
disc usage, incidentally, the term, file, covers 
both programs and data. 

Like cassettes, floppy discs vary in quality 
and price. A single disc can cost from £1.50 to 
£2.50. 

Although they usually bear such labels as 
40-track, 80-track, single-density or double- 
density, discs arrive from the manufacturers in 
a blank unformatted state. ' 

These terms indicate how the manufacturers 
expect them to be used and consequently the 
standard to which they arc made and tested. 

Double density refers to the number of bits 
of data that can be stored per inch. A double- 
density disc could be formatted to carry twice 
as much data per sector — 512 bytes for 
example instead of 256. 

However, it is certainly possible to use 
double-density discs in single-density format 
— just rather wasteful. Similarly, at a pinch, 
you can write 80 tracks to some high-quality 
brands of 40-track discs, such as Wabash. 

Double density should not be confused with 
double-track density which simply means 80 
as opposed to 40 tracks. 

One further distinction to be made is 
between single and double-sided discs. Some 
drives have two opposing read-write heads 
which permit them to read both sides of a disc. 
But, again, although all discs are coated with 
magnetic material on both sides, the manu- 
facturers do not test both sides unless the disc 
is to be used with a double-sided drive. 

As the computers are increasing in 
processing power, and shrinking in physical 
size, disc drives are following a similar course. 

The floppy disc was, in its first generation, 
(continued on page 38) 



THE BBC MICROCOMPUTER Disc. Filing 
system consists of several parts. There is the 
Model B computer; the disc interface, which is 
several integrated circuits installed onto the 
main circuit board; the disc-filing system 
software, which is contained in a single 
8K-byte EPROM in one of the spare ROM 
sockets in the computer; one or more 5.25in. 
minifloppy disc drive and associated cables for 
data and power. 

The majority of the disc-interface hardware 
functions arc performed by a single Intel 8271 
disc controller IC. This seems to be a strange 
choice by Acorn as it is now an obsolete device 
and thus costs in the region of £35. There arc 
several more modern disc controllers which, 
because of volume production, are much 
cheaper and offer improved performance. 
Unfortunately they are not compatible with 
the 8271. Aside from this chip there are 
several TTL and CMOS chips to handle the 
interface to the disc drives themselves. 

Having had my model B upgraded by the 
addition of the necessary chips at a cost of £72 
plus VAT, I was dismayed to learn that, unless 
I also puchased an Acorn disc drive, I was not 
going to be able to get a disc manual or a 
utilities disc. I already had a pair of brand new 
TEAC-80 track drives which I wanted to use 
so there was no way I was going to buy the 
Acorn discs. The reason given by Acorn in 
their glossy brochure on the Disc system is 
that "the DFS manual is noi supplied with the 
disc interface components as when used with 
other makes of disc drive correct operation 
cannot be guaranteed." 

However, when I at last got to read the DFS 
user Guide I found, on page 81, the statement 
"several different disc drives may be used with 
the BBC computer. . ." It then describes how 
to set up the link options in the computer for 



different brands of disc drive. Surely some 
clarification of this contradiction is needed 
from Acorn as there is a considerable saving to 
be made by not using the Acorn drives. For 
example the Acorn single drive which has a 
capacity of 100K Bytes is £264 but a CDC 
drive from Microware having the same 
capacity is £172. 

For this review I tested not only the Acorn 
single drive but also drives manufactured by 
CDC and TEAC and all performed satis- 
factorily. Also available from Acorn is a dual 
80-track, double-sided disc unit. This is priced 
at £799. By shopping around it is possible to 
obtain many different combinations of disc 
capacity and price at a considerable saving 
over the Acorn units. 

The Disc system User Guide is very well 
written and provides a good introduction to 
disc systems as well as detailed descriptions of 
all the DFS commands and facilities. All DFS 
commands arc preceded by *, in common to 
the Machine Operating System — MOS — 
commands familiar to BBC owners. 

Thus *Cat lists the current disc's catalog on 
the screen, 

•DELETE "filename" 
removes a file from the disc and so on. 

The clever thing about the DFS is that all of 
the commands available in the cassette filing 
system of the standard computer are available, 
using an identical syntax, in the disc system. 
This means that most programs will be able to 
run with no modifications when translated on 
disc. Of course there are many more com- 
mands and functions available for use with 
discs. To help in using the correct syntax, the 
command 'HELP can be typed. This then 
displays a list of all DFS or utilities 
commands, with the necessary syntax. 

If an error is made when typing a command, 



WHEN COMMODORE released its single-disc 
drive for the Vic-20, early last year, it carried a 
price tag of £396, This probably restricted its 
market to those people who were developing 
software for the Vic commercially, or the few 
owners who used the Vic for business 
applications. 

The Vic- 1 540 now sells for a less daunting 
£300. A further attraction is that it can be 
adapted for the Commodore 64 by changing a 
single ROM chip. 

It has the advantage over cheaper drives for 
other machines of being self-contained. No 
extra disc interface is required and no disc- 
operating software needs to be loaded into the 
computer: the Disc-Operating System and its 
related disc-maintenance commands are 
already built in. 

The drive contains its own 6502 processor, 
ROM and 2K RAM. These and several other 
chips make it an intelligent device capable of 
running programs without troubling the Vic. 
Formatting a disc, for example, takes about 80 
seconds but leaves the computer free for its 
own pursuits. 

Since the 1540 uses the same serial port as 
the Vic printer you must reconnect the printer 
to one of the two serial interfaces at the back of 
the drive. By this daisy-chain arrangement the 
Vic can communicate with up to five devices 
through the one port. 



Transferring data in serial rather than 
parallel form means that the 1540 is a little 
slow in disc-drive terms. It takes around 18 
seconds to save a 6K program and 12 seconds 
to load it. This is a few seconds more than on 
the BBC disc system but quite fast enough for 
the average user. 

On the plus side the Vic drive takes the same 
floppy discs as the BBC drives — single-sided, 
single-density — but formats them to give 
almost 170K capacity on 35 tracks. While the 
BBC disc system allows a maximum of 32 
entries per disc, the 1540 can store up to 144 
program or sequential-data files on a disc. 

How easy is it to operate the Vic drive? 
Saving and loading arc straightforward and 
use the same Basic commands as the cassette 
system — although you need to tag the disc- 
drive's device number, eight, on the end — as 
in SAVE "PROGNAME", 8. 

You can also Verify a program you have saved. 

The other available Basic commands are for 
storing and loading data files to and from disc. 
Print # reads data into the computer. Get # 
has the same function as Input # but only 
transfers a byte at a time. These commands 
must be preceded by an Open command 
which opens an input or output channel to a 
specific device. 

Print # is also used to send one of the seven 
commands which are supplied by the disc- 
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this correct syntax is displayed; much more 
useful then something like error 25. 

Some problems will be encountered when 
trying to run certain existing programs on the 
new system. This is due to the fact that user 
RAM 'under the 1.2 MOS now starts at 6400 
rather than 3584. The extra 2.8K bytes is used 
for DFS work space. Programs such as 
Acornsoft's Snapper, Monsters etc are 
machine code programs which were assembled 
to load and run from location 3584, so will not 
work if loaded somewhere else in memory by^ 
the disc system. The solution in this case is to 
*LOAD the program at say 3000 and then 
move it down to 3584, using a short machine 
code routine, before running it. 

(Jung this approach I am now able to load 
and run Snapper in under four 
seconds. Typically an 8K program takes under 
two seconds to load. Apart from its ability to 
rapidly save and load programs, what else 
significant is there about the disc system? 

Well, all the commands listed in the Disc 
User guide seem to function as listed, but I 
have come to notice a few deficiencies in some 
of the commands. For example there is a limit 
of 31 files per disc catalogue. Now 31 may 
seem like a lot but with 80-irack discs, which 
have a capacity of 200K bytes much of the disc 
capacity is wasted if programs are short. 

The annoying thing is that the "CAT 
function does not give any indication of either 
the number of catalog entries made so far or 
the remaining disc storage capacity. You have 
to count the filenames as they arc listed on the 
screen or else wait till the error message 
"Catalog full" appears! 

To find out the remaining disc capacity it is 
necessary to use the 'COMPACT function, 
which moves all files on the disc towards the 
outer tracks, leaving all the remaining space at 




the end. 

The only other feature of the system which 
could be improved is the "COPY function. If 
only a single-drive system is being used it is 
necessary to swap source and destination discs 
when copying files from one to another. Now 
there is a "wildcard" filename system, where 
# matches any single character in a filename 
and * matches any number of characters 
allowing sya # . A* to match $, AFILE, Z.A1, 
B.ANAME. This means that it is possible to 
copy multiple files with one command. 

Unfortunately, if only a single drive is 



available the system will copy only one of the 
multiple files requested before prompting for 
the user to swap discs. It does not attempt fill 
up all available RAM with data before 
requesting a swap. 

Of course if two drives are used there is no 
problem, just a lot of "clacking" back and 
forth between drives. It is little things like this 
that can make a big difference to how user- 
friendly a system is. 

Apart from these small gripes the system 
works very well and certainly adds much to 
the pleasure of using the BBC Micro. 



WORE 





operating system. Thus to delete a program 
from a disc with the command Scratch you 
would need to enter; 
OPEN 3.8,15 

PRINT # 3,"SCRATCH0: TEST1" 
This opens a command channel to device 8, 
the disc drive, and then deletes the program 
Test 1 from drive 0. 

Among the other commands which are 
specific to disc systems are Copy which copies 
a program or data file to another disc or on the 
same disc, and Rename which changes a file 
name. Copying to another disc requires 
another drive; there is no option for making 
back-up copies of a disc by swapping two discs 
in the same drive while the operating system 
switches the data in and out of the computer's 
RAM. 

NEW is the command for formatting a new 
disc, not to be confused with Initialise. The 
manual insists that every time you insert a disc 
you should use the Initialise command to 
enable the drive to identify it correctly. In 
practise it does not seem to be necessary. 

The last two disc commands are Validate 
which ensures that disc space is efficiently 
allocated, and LOAD "S" which reads the 
disc directory into the computer. Listing the 
directory shows the names, type and size of all 
the files on the disc and the amount of space 
left. 



Unusually, for Commodore, the syntax of 
some of these commands is not well-explained 
in the manual. Anyone who has used the Open 
command with the printer or in setting up 
data files on cassette will not have much 
trouble; but others might find the procedure 
for setting up, say, a sequential file a little 
complicated at first. 

The spread of commands described should 
cater for most needs. Sould you want more, 
you will have to delve into the chapter in the 
manual that explains advanced disc program- 
ming. This gives detailed information on DOS 
structure and on a further set of disc utility 
commands which may be used to create 
random access files or devise special disc- 
handled routines. Finally since the Vic- 1540 
has been around for a while we can ask how 
reliable it is. Disc drives need to be very finely- 
engineered devices. The read-write head has to 
be moved over the disc rapidly and with 
considerable accuracy. This offers far more 
scope for mechanical error than on a cassette 
recorder. 

A small survey we conducted indicated that 
the drive performs pretty well. One software 
house we spoke to has used three drives 
intensively over the last nine months. None of 
them developed any hiccups and the only- 
problems met with came from using low- 
quality discs. ■ 
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(continued from previous page) 
8in. diameter and stored 250K Bytes. Then 
came the first 5.25in. minifloppy from 
Shugart. It was able to store 80K Bytes on a 
disc only 40 percent of the area of its big 
brother. In the years since the birth of the 8in. 
floppy the data storage capacity drive power 
requirements, access limes have improved 
many times. But as the computer shrinks to 
pocket sized dimension, even the 5.25in. drive 
is too big. So next in line will be a micro 
floppy using a disc approximately 3in. to 4in. 
diameter, which will eventually store 1-2 M 
bytes. 

Rapid introduction of the micro-floppy is 
being delayed by a battle raging between rival 
manufacturers. There are about four different 
drive designs which are all incompatible. Each 
is vying for industry acceptance and for disc- 
media producers' support. 

Some of these microfloppies are already 
available to OEMs — original equipment 
manufacturers — for inclusion into their new 
products. Best known of these are ihe Sony 
3. Sin. and the Hitachi 3in. From an unusual 
source, Hungary, comes the MCD-I which 
uses a 2.75in. disc in a hard jacket. 

This competes with the other drives, all of 
US or Japanese origin. It will be interesting to 
see if a new "industry standard" comes out of 
the current negotiations, as happened with the 
8in. and 5.25in. versions. It may well be, as 
with videotape, that several incompatible 
drives could each capture a section of the 
worldwide market. 

Another type of disc technology that will 



MICRODRIVE 



increasingly become available for use in 
personal computing is the so-called 
Winchester disc. This features order of 
magnitude improvements over floppies in 
storage capacity and data transfer speed, for 
example a typical Sin. Winchester drive stores 
25M bytes and transfers data at 625K bytes 
per second compared with 1 M Byte and 250K 
bytes per second for a minifloppy. Until now 
there have been the problems of high cost and 
non-removeable media with this type of drive. 

The latter problem has required the regular 
backing-up of data on the disc to a removable 
medium, cither many floppies or expensive 
digital cassette. But the next generation of 
Winchester discs will be smaller, cheaper and 
have removable discs. There is talk at present 
of a 3.5in. Winchester drive which will have 
the same outline size as the Sony 3.5in. micro 
floppy but storing in the order of 3-5 M bytes. 

If these drives fail to satisfy your 
requirements for data storage there is always 
the newest technology of all, that is, the optical 
disc. 

At present this comes in two versions, read 
only and read-write. Read-only, is typified by 
the Philips Lascrvision Video disc and the 
Sony CD or Compact Disc for audio use. The 
Laservision could be used for storing mixed 



Sinclair's Microdrive is not a true disc drive but 
a stringy floppy endless tape loop. Although 
the 100K capacity, and the data transfer rate of 
16 Kbytes per second are impressive, the 3.5s. 
average access time will make the drive too 
slow for many uses. Nevertheless at a price of 
£50 for the drive plus £30 for the interface the 
Microdrive is bound to be a success when it is 
released in March. 



video and data thus making interactive games 
using real pictures possible. Data capacity is a 
massive 18,000 M-bytes. The CD is interest- 
ing because it offers, in the size of a standard 
5.25in. minifloppy drive, the capacity of 
around 1000 M bytes and has a data transfer 
speed of 500K bytes/sec. 

Read/Write is of more interest to the 
computer user as a disc that can have data 
written onto it. At present even prototypes of 
this type of disc arc "write-once" and cannot 
be erased. But if the new Sony Sin. optical disc 
prototype is anything to go by the disc has 
such a large capacity — 2000 M bytes — that 
having old unerased copies of files on the disk 
will not be too much of an inconvenience and 
in effect provides a built-in backup facility. 

These types of drives arc not likely to appear 
commercially for a few years yet so con- 
ventional magnetic discs are not likely to 
disappear overnight. 





Conclusions 

■ As disc systems go the Floppy 
Interface for the ZX-81 is relatively 
crude. 

■ The range of commands offered is 
limited and disc capacity is a meagre 
42. 5K. But in view of the fact that the 
ZX-81 was not designed to take a 
disc drive the FIZ is an impressive 
achievement. 

■ It greatly facilitates storage on the 
ZX-81 and can be recommended to 
anyone who is committed to using 
the ZX-81 for serious applications. 



The Vic- 1540 comes conveniently 
equipped with a disc-operating 
system and just needs to be plugged 
into the back of the Vic. 
Although the system is compar- 
atively slow and not as easy to use 
as, say, the BBC disc system it 
provides a useful set of commands 
and functions. 

Disc capacity is substantial — for a 
35-track single density disc - at 
170K with up to 144 directory entries. 
The drive appears to be well made 
and reliable. 
The BBC Disc system enhances the 



operation of the already very well 
designed fundamental machine. 
All DFS commands are easy to use 
and have a logical and consistant 
syntax. There could be a limitation to 
the full use of available disc storage 
capacity, especially for 80 track 
drives, because of the restriction to 
31 files per disc catalog. 
The disc filing system appears to 
work very well with different brands 
of minifloppy disc drives, 
it is well worth shopping around for 
alternatives to the Acorn disc drives 
in terms of value for money. 
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It could mean the end of 
the rubber duck as we know it. 




The HX-20 is a portable computer 
with a full sire typewriter keyboard, 

Virtual Screen, printer and micro- 
cassette facility actually built in. A 
>mputer with a rechargeable power 
ce that's large enough for writing 
rams and manipulating data 
ally anywhere, yet small enough to 
cany in a briefcase. 

■let the size fool you. The HX-20 is 
not a 4^^^E*7 toy ot an excuse for a calculator. 
It's a^^^^K>n machine using a full extended 
'Microsoft BASIC with 16k RAM, 
ionally expandable to 32k and 32k ROM 
expandable to 64k, RS-232C and Serial 

The ASCII typewriter keyboard and 
five programmable keys brings ten separate 

bons to your fingertips. 
Power to your elbow. 

HX-20 runs on its own power supply for 
>uis and can be easily recharged 
>ilst in use, with the ability to 
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X-20 



►RTABLE COMPUTER 



retain its memory in RAM even when 

switched off 

Keeping you in the picture. 

The LCD screen is unique - showing any 
20 characters by 4 lines at a lime - enabling 
you to cany out word processing or data entry as 
if you are using a large screen. 
Print Out. Built In. 

The 24 column dot matrix impact micro- 

?rinter offers 42 LPM in a crisp, precise 
x 7 matrix for perfect hard copies. Every time. 
And you can choose from a wide range of 
peripherals from bar code readers to acoustic 
couplers for total capability. 
Epson. Reliability through Research. 

You'll find our name on a highly successful 
range of computer printers. So you can be 
assured of the same quality ana reliability 
through an extensive research programme 
prior to the launch of any Epson product. 

Write or call us for further details and the 
name of your local stockist (because seeing 
really is believing). 

You'll find that the HX-20 is the most complete 
portable computer you can buy. It could even 
change the face of bathtime. 

Which is a bad day for ducks. 



Epson (UK) Limited 

Freepost 

Wembley, Middlesex HAS 6BR 

Freefone: 2730 

Telex: 8814169 




Extraordinary product. 
Exceptional quality. 
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ZX81 SCRAMBLE. Full 2 serein aachlne coda program 
comes with H/C Invadera M/C Galaxiana plus three 
■ore on th* ZX81 Arcade Pack * C^.OO. 



Theae program* art available at around $0 nation- 
vide apecially selected Computer Software dealers 
and by Hail Order directly from ua. Access and Visa 
card orders on 2i»hr. Answering Service 061-566-6225. 



KRAZY KONG. A 100% aachlne coda program with J 
ecreena of HiRea Gorillas barrels, fireballs, 
ladders, lifta and a running and jumping man. Un- 
believable? See it on your U8K Spectrum "» £5.00. 

GORFIAN INVADERS. A superb k Scresn aachlne cods 
prograa with Invadera Galaxiana, Firebird and Flag- 
ahip, for your 1»8K Spectrum * C$.00. 

FROGGER. 2 screens, a/c full colour, Cars, roada, 
loga, river, river bank, and turtles plus fantastic 

sound ef facta and auslc, for Spactrua » CJ.OO. mm mmmit u u _ „_ — 

SPECKAN. Probably the beat version of its type 

great machine cods graphics and Sound sffects with Please sand orders to C Tsch Software, 18<t Market Street, 

5 to 5 ghosts and a rsal auncher that aunchisa in all HYDE, Cheshire SK1U 1EX. 

directions unlike aoaa cheaper varslona. For any _ _ — ■■■■■ — — . 

Spactrua * C5.00. — — — 

CITY B0M3ER. Another great prograa with clever n.ai.ra ian't it tias you too sold Software as good 
sound effects and brilliant graphics coaes with 7 l! £!«!* 8 

other gaaes on the SPECTRUM Arcade pack * C5.00. " * 
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«•• MODEL A/B 

Cassette 1 : Star Trek/Candy Floss (very popular) 
C6.50 

Cassette 2: Family Games (hours of fun) C4.50 
Cassette 3; Mutant Invaders/Breakout £6.50 
Cassette 8: Model A Invaders (M/C) C5.50 

*• MODEL B (or A+32K) 

Cassette 4: Beeb-Beep (Super Simon Game) £4.50 

Cassette 5: Beebmunch (full colour Munchman) 

£6.50 

Cassette 6: Super Hangman (animated, educational) 

£4.50 

Cassette 7: 3D Maze (fast and intricate) £4.1.0 



m CASSETTE 9 

Contains model B Invaders, A superb feature 
adaptation of the arcade 'Space Invaders* game in 
machine code and hi-resolution colour graphics for 
the BBC Micro model B (or A+32K). Play normal 
game or choose from the many options including 
Missile, Bomb and Invader speeds. Invisible Visible 
and Shields no Shields. Quite simply the best 
OnlyC7.50 for MODEL B (or A • 32K) 

i» CASSETTE 10 

WORDPRO. Cassette based word 
processor for either Epson or Setkosha 
printers. Features right hand justification 
alter, insert, delete, pages to tape, printer 
mode changes from within text line etc., 
etc. Complete with manual. 
Only £10.50 inc. for MODEL B 

(orA+32K) 

■m- CASSETTE 11 

ATLANTIS. The superb fast action arcade 
game written in machine code to illustrate 
to the full the machines fantastic colour 
graphics and capabilities. This game 
includes all the usual ATLANTIS/ 
SCRAMBLE features. Guide your 
submarine Nautilus along the undersea 
landscape and through the caverns 
avoiding mines, depth charges, rockets. 
jelly fish, serpants etc. 
Only £7.50 inc. For MODEL B 

(orA+32K) 



IN* CASSETTE 12 

FLAGS. A superb educational program 
The flags of the world are drawn in hi- 
resolution colour graphics. The program 
then tests your knowledge of flags and 
geography. Have fun while learning. 
Only £4.50 inc. For MODEL B 

(orA+32K) 

*- CASSETTE 13 - HYPERDRIVE 

A new. very addictive machine code arcade game. 
Guide your laser tanks around the network of 
passages destroying the drone Aliens - but beware, 
evil OTTO lies in wait! 
Only £6.50 inc. For MODEL B (or A 32K) 

i* CASSETTE 14 - STRATO BOMBER 

Another new highly colourful machine code arcade 
game. Can you keep the enemy fleet at bay long 
enought to destroy the nuclear reactor of the rogue 
Star Ship before it destroys your home planet? 
Superb graphics. 

Only £7.50 ( *"«et C2.00 wr 

For MODEL B V Jl"* rin 9 3 0r 




WE'RE EXPANDING 

TOO...NOTE OUR NEW- 
OFFICE ADDRESS AND 
CUSTOMER SERVICES 





ALL PRICES FULLY 
INCLUSIVE OF VAT AND 
P&P- NO MORE TO PAY' 

All Programs will run on all 

operating systems 

All software in stock before we 

advertise 

Send SAE for Brochure 
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24 HOUR 
ANSAFONE 



UK 

Software 
Limited 48 hour despatch 

9 King Street, OFFICES OPEN 



Blackpool, Lancashire 



10am - 5pm Tues-Sat 



0(0253) 21555 
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Fun at home — effective in the office. Will the 

Lynx's wonder ingredient CP/M make Camputers' 

claims for its elegantly-styled 48K 

colour computer wash whiter? 

Bill Bennett put it to the test. 






U 



THERE are two ways of making money from 
engineering — and the same rules apply 
whether you are a car manufacturer or a 
computer designer. The first way is to 
produce some astounding new idea or gim- 
mick, and pray that the idea catches on. This 
is a risky business, but it can pay huge 
dividends: for example, there was the ZX-81 
and the model T Ford. 
The other way is less fraught with danger, 
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but then the designer stands to gain less too. It 
involves looking at existing engineering ideas 
and combining a number of them in a new 
way. This is what has happened with the 
Lynx. 

The Lynx is simply a good micro. It has no 
wonderful outstanding qualities, but in every 
department of its specification it ranks 
alongside the best. It is as though the 
designers took the best features of all the 



popular micros and put them together ii 
one box . 

So the Lynx represents a consolidate 
previous advances as well as a tiny advai 
its own. By utilising technology that has 
already passed the test of time, it should have 
fewer teething troubles than some micros 
which aim to break new ground. 

The standard Lynx has 48K of user R 
which leaves I6K for programs and data when 
in the high-resolution graphics mode. This 
can be expanded inside the case in steps of 
64K up to a total memory size of 192K. The 
high-resolution graphics mode really is high 
resolution with 248 by 256 pixels. 

Excellent track-record 

The Lynx is based on the Z-80A micro- 
processor, which has an excellent track- record 
as the chip at the heart of the Sinclair 
Spectrum. The choice of processor has a 
number of implications. First, and probably in 
the long run, most importantly, it meani 
the Lynx is CP/M-compatible. 

CP/M is the operating system most widely 
employed by the larger microcomputers used 
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in business. It handles files of data on the 
floppy discs those larger micros use. The most 
important thing to bear in mind is that in 
theory a program written in CP/M on one 
machine can be transferred to another machine 
with the minimum of fuss. 

Of course in practice there is nearly always a 
good deal of fuss, but it does allow the user 
access to thousands of computer programs and 
systems, as well as a growing number of 



databases that are being made available on 
CP/M. CP/M is far from perfect, but it is the 
operating system that comes nearest to ironing 
out all the differences between various micro- 
computers. 

To run CP/M, a computer needs a mini- 
mum of 64K of RAM - hence the importance 
of the ease of memory expansion on the Lynx. 
The upper limit of 192K means that some 
very substantial software packages will run on 
the machine. 

Most people thinking of buying a Lynx will 
probably not be interested in CP/M software 
immediately. It is, however, very reassuring to 
know that should your hobby ever become 
more than just that, you will not have to throw 
your Lynx away and buy a new micro. 

The second significant implication of that 
Z-80A processor is that it makes the Lynx a 
possible upgrade for those ZX-81 users who 
do not want a Spectrum. The Lynx is more 
powerful than the Spectrum but then it costs 
£50 more. But what will attract people is a 
simple-to-use machine-code facility. 

Machine code is the language a computer 
uses internally, as opposed to the Basic which 
is really there for the benefit of humans who, 
unlike computers, do not normally think in 
binary. When a program is written in Basic, 
each line has to be convened into machine 
code every time it is acted on, and that 
conversion takes some time. As anyone who 
has played a machine-code game will be able to 
tell you, machine code works much faster than 
Basic. 

The monitor in the Lynx's ROM allows the 
user to write and edit programs written in 
machine code. It also means one can save and 
load these programs to and from tape. The 
other advantage of machine code is that 
programs require far less space than Basic 
programs — and with 48K. of RAM at your 
disposal, some substantial programs can be 
written. 

Code-shy manual 

The manual rather coyly shies away from 
the subject of machine-code programming. 
There is a chapter on the subject, but this is 
only for those who already know something 
about it. 



Some interesting commands are available to 
the brave souls prepared to grapple with 
machine code, all of which arc available from 
Basic. This means that the main part of the 
program can be written in Basic, with machine- 
code routines handling those features which 
require speed, such as graphics or sound. Not 
only is there the Poke command — which will 
be familiar to experienced programmers — but 
also the DPoke command which Pokes to two 
bytes at a time. 

Music-making 

The command Code allows you to store 
machine code in a Basic line. LCTN is in 
eflect a pointer to the first byte of machine 
code stored in a Code line: it is used like an 
ordinary variable. Type Call to tell the 
computer to execute the machine-code sub- 
routine held in one of the Code lines, which is 
specified by LCTN. 

Bytes of data can pass into and from the 
Lynx via the I/O port at the rear. This can be 
done using the commands INP and Out. The 
music-making facility of the Lynx is limited 
when in Basic. A Beep statement is all that is 
open to you. This is a major disappointment 
on a number of counts. 

First, the box in which the Lynx is supplied 
promises a digital-to-analogue sound con- 
vener. This turns out to be little more than a 
small speaker. The Beep statement also 
disappoints because rather than entering a note 
name — or even a number corresponding to a 
particular note — you have the following 
format: 

BEEP wavelength, number of cycles, volume 
The volume can be any number between and 
63. To be able to hear anything you arc 
obliged to use 63 all the time, which is 
regrettable as it reduces the flexibility. The 
wavelength and the number of cycles have to 
be calculated beforehand. Furthermore, I am 
not convinced that the wavelengths are that 
accurate in practice. 

If microcomputer manufacturers paid a little 
more attention to the sound possibilities of 
microcomputers, the results would be 
astounding. A good example of this is the way 
in which sounds can be "synthesised" using 
(continued on page 45) 
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If you use a BBC, Dragon, Spectrum, VIC or ZX81 
computer and you are not yet a member of THE 
MICROCOMPUTER SOFTWARE CLUB, then only those 
with the VIC can be forgiven. We have only just added the 
VTC to our coverage. 

Membership of The Microcomputer Software Club would 
save you money and trouble. Each month we thoroughly 
test and evaluate the many programs issued by the growing 
number of producers -including Pixel, UK, Bug-Byte, A & F, 
Campbell, C-Tech, and the smaller companies that you may 
find it difficult to keep track of. If a program is good, and 
it has got to be very good, it is recommended to our mem- 
bers in the next issue of the Newsletter. 

All the programs that we recommend are made available to 
our members at very low prices. For example, a Bug-Byte 
program usually costing £10.00 would be offered to mem- 
bers at £9.00 or less. A saving of at least 10%. Every month 
we select what, in our opinion, is the overall best program 
for each computer and this MAIN CHOICE program is 
offered to members, for one month only, at an average 
20% less than the normal price. A MAIN CHOICE program 
usually costing £6.00 would, therefore, be available to mem- 
bers at about £4.80. 

Every month members receive, free of charge, our Newsletter 
full of information on the programs we have found suitable 
for recommendation. The range is large, including adventure, 
arcade, standard games, household, financial, educational, 
wordprocessing, and utilities. Ordering from the Newsletter 
is simple and quick and, of course, quality is guaranteed. 



Don't bother 

guessing which 

programs our 

members are 
saving money on 

this month. 



JOIN THE CLUB 

AND WE WILL 

TELL YOU, 

FOR FREE 

Membership is completely free of charge, and receipt of the 
Newsletter is automatic. Members are under no obligation 
to purchase a fixed number of programs from the Club. 
They buy what they want when they want in the full 
knowledge that they are buying the best programs at the 
best prices. So, if you own or use a BBC A or B, Dragon, 
Spectrum (both versions), VIC (expanded or unexpanded), 
or ZX81 (16k), join the Club. It will cost you nothing, and 
save you a lot. 



<J 
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THE MICROCOMPUTER SOFTWARE CLUB 
P.O.Box 166, Oxford, OX2 9BJ, England. 
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Free membership application 



Please accept my application and enrol me as a 
member of The Microcomputer Software Club. I 
understand that membership is free of charge. 

As a member I will receive the Club Newsletter 
free of charge and will be entitled to benefit 
from any savings offered to members on selected 
programs for microcomputers. 1 may cancel my 
membership at any time. 
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I continued from page 43) 
machine code on the Lynx. 

The Sound command is a good idea, which 
allows interesting possibilities, but a few Basic 
statements could be a more powerful. Sound 
works by outputting a number of bytes of 
memory through the speaker. With a memory 
of 48K, relatively complex sound patterns can 
be acheived. Sadly there is only one voice 
channel, but even with this restriction good 
effects arc still possible. 

Speech synthesis 

Speech synthesis is also a feature according 
to the manual, but the output is so quiet that 
you may never hear it. By connecting a 
analogue-to-digital converter, the Lynx could 
take noises, store them in memory and replay 
them. Even processing of stored sounds is 
possible. I managed to synthesise white noise 
by feeding the loudspeaker a series of random 
numbers. 

The documentation concerning the Sound 
command is woefully short in the manual. For 
a command like this giving no examples is 
really not good enough. More to the point, 
those who use the Beep command arc not even 
given a list of which wavelength corresponds 
to which note in the musical scale. On the 
whole the manual is not as comprehensive as it 
should be. 

It is a glaring failing for a home computer 
manual like this one not to have a proper index 
which allows users to find the information 
they require quickly. It might be right to omit 
information which is readily available else- 
where, but I cannot sec why facts relevant to 
the Lynx are missing. As a teaching manual, 
for someone who wants to learn about com- 
puters, it is adequate, and certainly better than 
the Dragon manual. 

The Lynx has a number of commands and 
language features not seen elsewhere, giving 
the machine a particularly strong, if a little 
odd, version of Basic. I like the structures, 
Repeat-Until, and While-Wend. They give 
Basic a class not normally associated with it. I 
also like the automatic indenting. It really does 
make programs easy to read and, more import- 
antly, easy to debug. 

Old favourites 

Lynx Basic has all the old favourite com- 
mands, including the now essential Trace to 
let you know where things have gone wrong. 
Swap is interesting as it allows you to swap the 
values of two variables. Pause will hold up the 
computer for a specified amount of time. 
ITC$ is a string function that converts all the 
letters to upper case. 

Among the commands used in the tape 
operating system are Append which permits 
you to add subroutines to the end of a 
program, and MLoad which loads machine 
code from tape. The baud rate can be selected 
using the Tape command. Like the BBC 
micro, the Lynx allows Procedures, which will 
keep the educationalists happy — they like 
structured programming. 

The graphics on the Lynx arc perhaps its 
strongest feature. Resolution is high, and 
unlike most other home computers all eight 
colours can be mixed on the same screen. 
There are 256 by 248 pixels, and a good set of 




commands to use them to create some very 
good graphics. 

Window is a strange command which dis- 
ables part of the screen, allowing writing only 
within the window area specified. Print@ 
allows printing to start at any given pixel 
location on the screen. This means it is 
ble to print subscripts and superscripts, a 
useful facility for writing mathematical or 
chemical formulas on the screen. 

There are commands which let you play 
around with the cursor, and a VDU command 
which is not as complicated as the BBC VDU 
command. 



CONCLUSIONS 

■ The Lynx is an attractive little 
machine, but offers nothing 
spectacularly new. 

■ It is good value, and does have some 
very interesting expansion possibil- 
ities — especially when it becomes 
part of a CP/M system. 

■ The real keyboard, high resolution, 
and machine-code monitor make it a 
natural "next computer" for people 
wishing to upgrade on last year's 
model. 
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ORIC 



Oric IS everything you hoped it would be. 
Alive with colour, and zapping with built-in 
sound effects, the Oric looks like a match for 
any machine now selling for less than £200. 
Oric is also everything you feared it might be 
— just when you thought it might be safe to go 
back into home computing. 

The £99 16K colour computer is the first to 
break the £100 barrier. Outwardly there is 
nothing to distinguish it from the £169 48K 
version. Both arc grey plastic wedges 
measuring Hin. by 7in., designed to present 
the keyboard at the same angle of attack as a 
typewriter. Height is 0.75in. at the front rising 
to 2in. at the back. Overall the Oric is half as 
big again as the Spectrum and 50 percent 
heavier. 

This slope coupled with the design of the 
keys makes the Oric an easy machine to touch- 
type on. Although the keyboard uses a rubber 
sheet pressing directly on to a Sinclair-style 
keyboard, like the Spectrum, typing feel is 
much improved by capping each key with 



plastic. Not only does this remove the "dead 
flesh" feel but it also give* the impression of 
positive click keys. A note sounds every time 
you depress a key, with a lower note 
distinguishing return and control keys — but 
if you do not want to sound like the telegraph 
operator in a bad western Control F turns off 
this keyboard bleep. 

Layout of the keys is relatively standard and 
as the Oric docs not have single-key entry it 
has been possible to label them clearly. The 
white on black lettering is not pretty but it i*. 
unambiguous. Although the keys are quite 
small except for an oversize return key and a 
full-size space bar, overall the Oric emulates 
the feci of a portable typewriter. All keys have 
auto-repeat and there arc four keys dedicated 
specifically to cursor control. It is certainly 



easier to type on than any of Sinclair's 
offerings. 

Switching on the Oric produces a scre:n 
display of a white screen with a black ba;k- 
ground. Black lettering informs you that you 
arc in Oric extended Basic O 1.0 © 1983 
Tangerine, followed by the number of bytes 
free and a ready message. If you Control T 
into capitals the message Caps appears in 
white just above the top right-hand corner of 
the white box. Likewise if you arc loading a 
program from cassette by CLoading "Name" 
the message Searching appears in white just 
above the top left-hand corner. 



* 




REVIEW 



When you want to break out of dreary 
monochrome the Ink and Paper commands 
allow you to choose your own foreground and 
background colours. Numbers to 7 offer you 
black, red, green, yellow, blue, magenta, cyan 
and white. Colours are comparable in quality 
with the Spectrum but there is no facility to 
change the border colour. The control key 
gives access to double height and Hashing 
characters. 
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What goes zap and ping, 

is red and yellow and 

green and blue all over, 

runs at millions of cycles a 

second, can remember 

16,000 bytes of 

information and costs only 

£99? Now there is an 

answer — the Oric. It is 

still only three years since' 

Sinclair produced the 

world's first ever £100 

computer — the 1K, silent 

black and white ZX-80, 

only 18 months since 

Commodore produced the 

first £200 colour computer. 

Meirion Jones looks 

for the catch. 




Drawing on the Oric is not difficult. Typing 
Hires gives access to the 240 by 200 maximum 
resolution of the Oric. You can work in two 
colours at a time in Hires but you have the 
bonus of three lines of 40 characters outside 
the main Hires screen. Curset X,Y,Z sets the 
cursor to an X,Y co-ordinate on the screen 
while Z specifies the foreground or back- 
ground colour. Curmov is like Curset except 
that X and Y are relative to the last position of 
the cursor. Draw X,Y,Z draws a straight line 
from the cuircnt cursor position to a point X 
across from it and Y down. The circle 
command takes the form Circle R,Z where R 
is the radius and Z is again the fore- 
(continued on page 49) 
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PROFESSIONAL 
ADVENTURERS 
TO UNDERTAKE 
THREE DANGEROUS! 
MISSIONS 






You will need a quick agile mind, a rock-steady hand, and nerves of steel to 
survive. Your reward will be treasure beyond the dreams of man and the 
.satisfaction of going where no man has gone before. 



Castle of Riddles 






Special 
Competition 1 
with over 
£3,000 
prizes. 



CASTLE C 
RIDDLES 

Win over £3,000 in prizes 
in the fabulous Acornsoft/ 
Your Computer competition. 
Entry form on every pack. 

Enter the warlock's castle, 
solve the riddles, and regain 
the ring to become 'King of 
the Ring: 



Philosophers 

Quest 




HILOSOPHER'S QUEST All the adventures can be run on 

A fascinating the BBC Microcomputer Model B and 

adventure in a world of cost £9.95 including post and 

fiendish puzzles to be packing. 

SOlved . TO Complete Acornsoft Limited c/o Vector Marketing Ltd. Denmgtort 

your quest-think hard 

about everything you 

do. 

SPHINX 

ADVENTURE 
A full-sized classic 

adventure game in 

which you move 

through caves, fight 

with trolls, collect 
treasure and finally make your way to 
the sphinx to collect your rgyyaic 



To- Acornsoft Limited r.'o Vector Marketing Ltd. Demngton 
Industrial Estate Wellingborough. Northerns NN82R I 

I Please send me the following adventure games 
Ptirtosopbers Quest SBG01...(qty>*t E9.9S = 
I Sphinx Adventure SBGO? . . . (qty> at £9.95 = 
Castle of Riddlei SBG17 ..(qtytatC99$- 

Tottl 

I enclose cheque no or p*e*se debit 

my Accessor flerturycard no 

Please Prmt 

■■-■-•- 

Address: 

Postcode 



S .. thin 




DRAGON 32 

NEW FROM 

TROJAN 



it 



SPACE TREK" 



Space Trek is an absorbing space wars game in real time which 
can be played in any of (our levels. Special features include: — 

Onboard battle computer. 
A galaxy containing 100 quadrants. 
Impulse and warp drive speeds. 
Long range galaxy scanning. 
Shield control and status reports. 

THIS GAME IS A MUST FOR DRAGON USERS. APPROVED BY 
DRAGON DATA LIMITED. 



Send to: 



TROJAN PRODUCTS 

Dept. YC 

166 DERLWYN. DUNVANT. 

SWANSEA. WEST GLAM SA2 7PF 



Please tend me SPACE TREK few my DRAGON 32. I enclose cheque P O fcx H 50 
includes PfjP. 

MR/MRS 

ADDRESS ....... 



PROGRAMERS DREAM 
(SPECTRUM) 

P.O Is en advanced TOOLKIT adrfang the totowng extra features to the standard 
SPECTRUM 

111 RENUMBER (INCLUDING THE FEATURES OF RENUMBER DELETEI. 

121 BLOCK MOVE AND RENUMBER. 

(31 BLOCK OR LINE ERASE. 

(41 CHANGE STRINGS IAS SELECTIVE AS REOUIREDI. 

151 DUMP [VARIABLE NAMES AND VALUES). 

(SI DISPLAY PROGRAM AND VARIABLES SIZE. 
II you need a speedy M CODE program thai w* RENUMBER, CHANGE al or some of 
your variable or string names. Change commands, string contents, MOVE whole blocks 
of program and RENUMBER them to lit into available gap. Print to the screen the Anal or 
developing values of the program vanatxes, inside a FOR NEXT LOOP i< required, to 
display the size of your program with or without variables. To erase instantly lines oi 
block* of text then you need PROGRAMERS DREAM The whole program is just 1450 
BYTES of lest M'CODE and requires only a single line of BASIC to control It 
Furthermore this powerful debugging tool is complete with explicit instructions and 
costs just C7 00 

SPECTRUM RENUMBER DELETE 

Just 600 BYTES ol last MACHINE CODE Contro*ed by s s-ngle line of BASIC (A 3999 
REM! into which the START. NEW START. INTERVAL & STOP NUMBERS era 
entered A BLANK REM gives an AUTO 10 RENUMBER. Resolves leering lump 
numbers in expressions and non-existent jump numbers if affected by a renumber pass. 
Al GOTO, GOSUB, RUN. LIST. LLIST. RESTORE JUMP NUMBERS ARE CATERED 
FOR. NO EXTRA WORK. The last altered jump number can be flagged by kiting after a 
pass. Full legality checks end ERROR REPORTS. DELETE simply reqtnre* a stsf and 
stop number and lis ready Can from BASIC or ■nmediete mode. Quick, dean and easy. 
"You won't buy a better RENUMBER piogram for the SPECTRUM " fS 00 «k VAT and 
post 

SPECTRUM DISASSEMBLER 

Your flexible friend. By using the printer buffer for temporary storage this program 
Slows you to format output as required. Its output is a clearly defined 12 CHARACTER 
mnemonic although 9 wil suffice. This can be printed to the screen in one or more 
columns, or to the ZX printer, into an array for later printing, or use it with your M / CODE 
loader program. All 1.2.3 and 4 BYTE Z80 opcodes handled. Also included are the 
calculation of both absolute and relative addre s see plus SPECTRUM AST kteralt. Switch 
literals on and oil to pnnt TABLES and other FLAGS Complete with a demo program in 
order that you may extract the best from this exoetent program. This may be the key to 
your understanding ol the SPECTRUM. JUST 1500 bytes of last M'CODE US flexible 
and wil even disassemble itself. JUST £5.50. INC 

Dl- LOADER 
Al rive features of the disassembler and more Disassemble CODE as you load it. 
Backtrack. INSTANTLY create an insertion gap. or DELETE any amount of CODE. Use 
LITERAL SWITCHES. HESTARTS or STOPS Auto RAMTOP selling load* CODE It 
given address. Display (eatuies ADDRESS. CODE. ZS0 MNEMONIC AND ASCII. 
Program hold* M'CODE m BASIC to preserve RAMTOP »or the loaded CODE Only 
4692 BYTES. Speed your understanding of M'CODE PROGRAMMING. Full 
•nurucoons C7.00. 

ALL THE ABOVE M/COOE UTILITIES ARE POSITION INDEPENDENT FOR 
LOCATION. ABOVE A RAMTOP OF YOUR CHOICE 

WORK FORCE 
140 WILSDEN AVE, LUTOIM, BEDS. 
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Back view reveals, left to fight: TV output. RGB monitor, cassette, Centronics interface, expansion port and power input. 

offering seven choices of envelope to shape the 



(continued from page 471 
ground/background colour. The Fill com- 
mand operates over 40 cells in 200 rows, but 
there is no Paint command as on the Dragon. 
A Pattern command allows you to draw dotted 
lines of any sort. 

Char A,S,Z allows you to type text on to 
screen in Hires somewhat painfully. A is the 
ASCII code of any letter you want to print and 
Z again the foreground/background colour. S 
can be cither for standard character set or 1 
for the alternative teletext-style character set 
winch the Oric carries in readiness for the £79 
Modem which will connect it with Prcstcl and 
the outside world. 

The Oric normally saves at 2,400 baud but 
it also allows you to save at 300 baud for extra 
security. Machine-code subroutines can be 
saved by specifying start and end addresses. 
You can also Auto-save so that your programs 
will run as soon as they have loaded. 

What marks the Oric out from some of the 
older machines is that it has been designed 
with an awareness that 1983 will see 
computers being used increasingly for 
practical purposes. The built-in Centronics 
interface will make it easy to plug in a printer 
or other peripherals. Oric will soon be selling 
a Modem so that Prestel will become available. 
Owners will be able to accept telesofiwarc — 
programs loaded straight down the phone line 
— eventually electronic mail could come into 
the home by the same route, and with the 
addition of a tape recorder the One with its 
Modem could become a telephone answerer 
and message taker. 

Forth on the way 

An RGB output allows you to power a 
monitor if the television display docs not meet 
your exacting standards. An expansion socket 
accepts plug-in ROM cartridges for games or 
for other languages such as Forth, which is 
being written for the Oric at the moment. 
There is some confusion as to whether the 
Oric will accept joysticks but the lour cursor 
keys and space bar all in a line are ideal for 
games which pit one human at a time against 
the computer. 

The Oric is based around the 6502 processor 
so the internal workings should not frighten 
anyone used to conversing in hex with an 
Acorn Atom or BBC or for that matter a 
Vic-20. Unfortunately it may dissuade Z-80 
machine-code enthusiasts from moving up 
from their ZX-80s and ZX-81s. 



The Basic is a relatively standard Microsoft 
but the lack of single-key entry should not 
deter beginners. Editing is made easier 
because the delete key does not require a shift. 
Control X deletes the line you are entering and 
entering Edit puts you in editing mode. Edit 
line number sends the cursor to that line 
where it can be controlled with the arrow and 
delete keys. Escape allows you to insert 
characters into the edited tine. List only lists 
specified lines or the whole program but can 
be controlled with Control S. 

A good speaker and built-in noises get the 
Oric's sound off to a good start. Typing Zap, 
Ping, Shoot or Explode produces convincing 
arcade game noises which can easily be 
incorporated into any program. Control G 
produces a continuous ringing sound. Instead 
of the mumblings of the Spectrum the Oric 
delights in Sound, Music and Play commands. 
Sound and Music define the type of sound 
while Play shapes them. Sound consists of 
noise channel which can be mixed with any of 
three tone channels ai any of 15 fixed volume 
levels — or a variable volume level to be 
defined by Play. It also defines the period of 
the sound. Music gives a choice of notes across 
six octaves. Plav enables noise and tone while 



sound. 

One of Oric's backers is British Car 
Auctions but, if they thought they wire 
moving into an area of business with a better 
reputation with consumers than selling 
second-hand cars, computing may not have 
been the best choice. It would be unfair to 
single out Oric Products International because 
many of the people who have now waited 
three months for the Orics they ordered on 28 
days' delivery only ordered one because they 
had given up on ever receiving the Spectrum 
they had ordered when Acorn failed to deliver 
the BBC on time. 

Not enough thought has gone into the 
simple things. Detail changes to the design 
could have made the Oric look far more up to 
date. The mains lead from the built-in 
transformer in the plug is annoyingly short 
and the plug into the back of the machine is so 
shaky that unless it is taped into place you 
could lose whole programs that you have 
painstakingly typed in. Doubtless Oric will 
soon put these details right and produce a 
proper manual. It would be a pity if a good 
machine at a bargain price were to be spoiled 
for a ha'porth of tar. 



CONCLUSIONS 

■ With 16K for £99 and 48K for £169. 
Oric 1 remembers more for less 
money than any other colour 
computer. 

■ Oric offers six true colours in 
addition to black and white. Any two 
can be used in high resolution. 

■ Sound is loud and clear — not just a 
muddy bleep. Channel, octave, note, 
period and envelope can all be 
controlled. Built-in sound effects will 
be useful for games. 

■ The keyboard is an improvement on 
the Spectrum's but a real typewriter 
keyboard would have been much 
better and would, perhaps, only have 
added another £10 to the price. 

■ The Oric has been designed for the 
real world. A built-in Centronics 
interface makes it easy to plug in 
printers and peripherals - whereas 
Spectrum buyers will have to pay £20 
for an RS-232. Oric's Modem should 
also be available months before 
Sinclair's. 



Oric's first manual was disastrous — 
it was clear that the writer had never 
laid eyes on an Oric. The manual has 
been corrected, and is now merely 
inadequate. The full manual should 
be available in the near future. 
The 6502 CPU is already familiar to 
Acorn and Commodore specialists so 
there should be no shortage of 
software. 

Once teething troubles have been 
overcome the £99 Oric will become 
the ideal beginner's machine. 
Oric lacks single-key entry but this 
a mixed blessing, and the Basic is 
conventional. 

Problems with fluctuating modu- 
lators may cause production delays. 
Sinclair cannot hope to bring out the 
ZX-83 much before autumn this year 
— but if the Oric becomes a threat he 
might alter the specification of the 
Spectrum or cut its price. Potential 
Oric buyers should also remember 
that the Electron and the Binatone 
may appear soon. 
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THERE IS no doubt in some people's minds 
which micro has the best games — it has to be 
the Atari. But the games are more expensive 
than the average, which makes it very 
important to try before you buy. Who can 
afford to spend £20 or £30 on a game and not 
play it? 

Many of the Atari computer games are 
reasonably accurate copies of the arcade 
versions. That means that for a few pence you 
can try arcade versions first. In this category 
are Centipede, Fac-Man, Defender, Asteroid>, 
Space Invaders and Missile Command, all by 
Atari, and Midway Gorf by Roklan, and 
English Software's Airstrikc, which is a 
version of Scramble. 

Arcade games are fast and furious, because 
they are designed to extract another 20p from 
your pocket as quickly as possible. Home 
computer games can on the other hand be 
much more challenging and absorbing to play. 
Examples arc Atari's Star Raiders and Eastern 
Front 1941 and from Thorn EMI, Jumbo Jet 
and Submarine Commander. 

Star Raiders, held by some to be the best 
computer game of all time, has four skill 
levels, and the novice level bears about as 
much resemblance to Commander level as 
draughts bears to chess. Learning to play a 
good game at the top level takes months of 
effort . 

Hustcrn Front 1941 — written by Atari's 
Chris Crawford, who also wrote Tanktics, 
Avalon Hill's Legionnaire and Atari's Scram 
— is a war game. You command the German 
armies fighting the Barbarossa campaign 
against the USSR, The graphics are impres- 
sive: the map is about 10 screens big and you 
can use the joystick to scroll over it in any 
direction: this is single-pixel scrolling. 

The computer plays an extremely intelligent 
game, and the results can be incredibly 
accurate historically — the Russians always 
win. Unfortunately it takes about three hours 

Frogger variant 
Preppie's garden 
setting, right, seems a 
million miles from 
suburbia with no plastic 
gnomes and three lanes 
of man-eating 
lawnmowers. Jumbo 
Jet, below, is a 
complex flight 
simulator. 



Jack Schofield scans the 

screen for quality as he 

tries his hand at the latest 

Atari games. 

to play, and there is no way of saving or 
loading a partial game. 

If you like the arcade versions of Pac-Man 
and Missile Command then you will like the 
home versions. I found Asteroids somewhat 
disappointing, but then I also disliked the 
arcade version. Centipede, however, is 
certainly very addictive. 

The game is simple. You ha% f e a bug-blaster 
at the bottom of the screen, and you kill 
centipedes — segment by segment — as they 
wind their way down the screen. Meanwhile 
you are obliged to avoid being hit by prancing 
spiders or bombed by frantic fleas, while 
simultaneously trying to pick off passing 
scorpions. All the play takes place in a field of 
mushrooms. 

You get an extra bug-blaster and a neat tunc 
for each 10,000 points you score, so in theory 
the game could last forever. In practice the 
action gets faster every 30,000 points, until by 
120,000 everything is frantic, not only the 
fleas. 

The sound is excellent. Each insect has its 
own little tune against a throbbing back- 
ground noise that is even more compulsive 
than the arcade Space Invaders. 

All the Atari games mentioned, except 
Eastern Front, arc plug-in ROM versions. 
This means they arc very quick and easy to 
load, and any Atari owner can play them. 
Eastern Front needs 16K and can be bought 
on cassette or disc. Star Raiders and Eastern 
Front arc one-player games, while all the 
others can be played by two people in com- 
petition. All the games are joystick-operated, 
though Star Raiders also uses about half the 
keyboard. 





ATARI 

1 he independent games are necessarily in 
the number two position, and as such should 
try harder. Roklan's version of Midway's 
arcade game Gorf is a case in point. The 
graphics are recognisable as Gorf, and ihcrc 
are four different variations — invaders with 
force-field barrier, laser attack, space warp and 
mothership. But the pace is a little slower than 
the Atari version. 

Airstrike from the English Software 
Company is a home version of the arcade game 
Scramble. It is hard to manoeuvre the joystick- 
operated needle-fighter across the tiny 
landscape of the home version. The rockets 
that take off as you fly by are very easy to 
dodge, you just accidentally run into walls all 
the time. Also, the bomb release is the space 
bar of the computer which presents problems 
as you need two hands to work the joystick. 
The graphics are not quite as good as some of 
the other arcade games tested. 

Protector, from Synapse Software, is very 
similar in many ways, but much better. You 
fly a needle-fighter across a horizontally- 
scrolling landscape, but the action is much 
smoother and the graphics are better drawn. 
In Protector, you have to rescue people from a 
city, fly them to another city, and have laser 
fire to reach home base. 

Meanwhile the enemy ship is also picking 
people up and dropping them into a volcano. 
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In Submarine Commander the Med is the theatre of war for your hunter killer 



SOFTWARE 



You have to race against time us the volcano 
eventually erupts and destroys the cities. 
Because of the graphics it is fun to play at first, 
but it lacks the speed of Centipede or the 
challenge of Star Raider. 

Preppie from Adventure International — 
which produces the Scott Adams Adventure 
games for the Atari — is a Frogger-type arcade 
game. The graphics are smooth and colourful, 
and the sound is musically the best I have ever 
heard on the Atari. 

The idea of Preppie is that, with a joystick, 
you control an American schoolboy picking up 
golf- halls. Instead of a highway you have to 
cross three lanes of lawnmowcrs and a three- 
lane river with boats, logs and alligators. The 
game is a great demonstration of the Atari's 
sound and graphics capabilities. 

Bandits is an arcade game from Sirius 
Software, and requires 48K and a disc drive. 
Thai puts it beyond some Atari owners, which 
is a shame as it is an excellent game. This is 
not a home version of an actual arcade game, 
though the movement of the enemy raiders is 
very like that in Gaiaxian. Your role is to 
defend a lunar supply base against waves of a 
dozen enemies who swoop down, snatch fruit 
and carry it off to their own flying saucer. 
These enemies are not the usual Invaders but 
are like fruit flies, bees and so on. 

Probably this game, by Tony and Benny 



Ngo, has been translated from an Apple 
version. On the title page you start with an 
Apple, then a bug flies up and munches it 
down to an Atari logo. The game is full of 
amusing touches like this, plus some fancy 
chequerboard graphics, but unfortunately 
these slow down the play. 

Finally, I tried two discs from Broderbund 
software, who are justly famous for their 
Apple games. I was really looking forward to 
playing Choplifter but the disc refused to 



boot. Broderbund's Stellar Shuttle loaded, but 
after every read made a horrendous scrunch. It 
took a long time too. Frankly I thought Stellar 
Shuttle was poor — a sort of "Lunar Lander 
meets Asteroids" — and I shall be circumspect 
about Broderbund games, as long as they make 
this kind of racket. Presumably it has 
something to do with the software-protection 
routine. 

Simulations are a fascinating area of com- 
puter games, and they have educational 
interest too. Just as pilots now learn to fly in 
simulators, perhaps we will all use this method 
of learning in the future. 

Thorn-EMI's flight simulator Jumbo Jet, 
and simulation games Submarine commander 
and Soccer arc all supplied on ROM packs so 
they are "plug in and go". Unfortunately they 
are not "plug in and play'". 

Jumbo Jet Pilot is a simulation rather than 
an game, and takes an extremely long time to 
play The first time it took me nearly 25 
minutes to taxi the plane on to the runway and 
take off, after which the "ground" came into 
view at 45° and I crashed. "Try again" 
appeared. Submarine Commander takes even 
longer. 

The Jumbo Jet screen has an instrument 
panel with indicators to watch. Submarine 
Commander has slightly fewer, but the central 
area of screen offers three options: map, sonar 
and periscope views. Thus you can track a 
ship on the map, dive and home in using 
sonar, then nearly surface and watch your 
torpedoes strike home using the periscope. It 
is a real challenge. 

With both games the action is slow, and 
requires a good deal of forethought. You have 
to consider your course carefully, because, for 
example, it takes a long time to put about a 
sub. It is an inherent problem with simu- 
lations — the more accurate they arc, the less 
game-like. These are accurate. 

One limitation is not inherent: the quality of 
the handbook. Both Jumbo Jet and Submarine 
Commander arc harder to start playing then 
Star Raiders, and need top-quality instruction 
books like that one has. The Thorn-1-.MI 
efforts arc inadequate. No doubt when you 
have played the games a few times the 
handbook becomes irrelevant, but in terms of 
helping you to start they do a very poor job 
indeed. It is a shame that what is obviously 
brilliant programming is let down in this way. 



Game 


Manufacturer 


Medium 


Number 
of players 


Price 


Star Raider 


Atari 


ROM 


one 


£28.95 


Eastern Front (1941) 


Atari IAPX) 


Cassette or disc 


one 


£21.95 


Centipede 


Atari 


ROM 


one or two 


C28.95 


Gorf 


Rocklan 


Disc or ROM 


one or two 


£26.95 


Aiistnke 


English Software 


Cassette or disc 


one or two 


£19.45 


Protector 


Synapse 


Cassette or disc - 










32K minimum 


one or two 


£20.80 


Preppie 


Adventure 


Cassette or disc 








International 


24K for disc 


one or two 


£19.75 


Bandits 


Sirius 


Disc - needs 48K 


one 


£23.95 


Choplifter 


Broderbund 


Disc - needs 48K 


one 


£23.75 


Stellar Shuttle 


Broderbund 


Cassette or disc — 










32K for disc 


one 


£19.75 


Jumbo Jet 


Thorn EMI 


ROM 


one 


£34.95 


Submarine 










Commander 


Thorn -EMI 


ROM 


one 


£34.95 


Soccer 


Thorn-EMI 


ROM 


one to four 


£29.95 . 



Atom international !U K.) Ltd. IBS 196 Eaang Road. Wembley. M<ddlesex HA0 4QU. Telephone 0' 900 0611 Thorn EMI Vrieo 
Programme! Lid. Thorn EMI Home. Upper Si Martin s Lane. London WC2H 9EO Telephone 01 (OS 2444 A» programs avaiabte 
your local Alan software dealer, end from S*ca Shop Ltd. 1-4 The Mews. HarNertey Road. Sidcup. Kent OA14 4DX Telephone- 
01 309 1111 



YOUR COMPUTER. FEBRUARY 1983 BT 



r- 



A + F SOFTWARE A+F 

*BBC 32K £8.00 PAINTER SPECTRUM 48K £7.00* 





\^ 




VIST OUR SHOWROOMS IFOR A DEMONSTRATION 










ass 




III 




ATOM 

Torpedo Run 

Cylon Attack 

Space Panic 

Painter 

Zodiac 

Death Satellite 



£6.90 



SPECTRUM 

Painter 
Frogger 



48K 



£7.00 



DRAGON 

Deadwood 



£6.90 



BBC 




Model 'A' 




Tower of Alos 


£6.90 


Model 'B' 




Tower of Alos 


£6.90 


Planes 




Painter 
Pharoh's Tomb 


£8.00 


Frogger 





Price £8.00 
New Release 



PLANES 



BBC 32K 
Arcade Game 



ATOM TOOLKIT' EPROM ADD 4 or 6 EPROMS 

22 Extra Commands and Five features including 1200 Band TO YOUR ATOM WITH OUR 'ADDA' BOARDS 
Cass Operating System f1850 6-Way 'Adda' board £28.75 

I 

5% DISCOUNT ON ALL SOFTWARE WITH THIS COUPON 
(Quote '830/ V for discount on telephone orders) 



NAME 
ADDRESS 



PLEASE SEND ME: 



Please note prices include post & packing 

You may also telephone (24 hrs) with credit card order 



830 HYDE ROAD MANCHESTER M18 7JD 
061 223 6206 (24 hrs) Telex 667461 (AHn A&F) 
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100 FREE PROGRAMS 

FROM SILICA SHOP — WITH EVERY PURCHASE OF AN 



|1978Hl?7?| 



HI I 



a 
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ATARI PRICES REDUCED 

Wo a: Silica Slu>; r.od to announce some 

fantastic reductions in the pnees of ihe Atari 400 800 
personal computers We believe that the Atari at its 
new price will become the U.K.'s most popular \wr 
soaal computer and have therefore set up the Silica 
Alan Users Club. This dub already has a library of 
over 600 programs and with your purchase of a 400 
or 800 computer we will give you tho first 100 free of 
charge. There are also over 350 professionally writ- 
ten games and utility programs, some are listed 
below. Complete the reply coupon and we'll send 
you full details Alternatively give us a ring on 01 301 
1111 or 01 309 1111 



ATARI 400 

with 16K 



£199 



ATARI 400 

with 32K 



£248 



ATARI 800 

with 16K 



£449 



400/800 SOFTWARE & PERIPHERALS 

Don't buy a TV game 1 Buy an Atari 400 personal computer and a game cartridge and that's all you'll need. Later on you can buy the Basic 

Programming cartridge (C35I and try your hand at programming using the easy to learn BASIC language. Or if you are interested in businoss 

applications,'you can buy the Atari 800 - Disk Drive I Printer together with a selection of business packages. 

Sihca Shop have put together a Full catalogue and price list giving details of all the peripherals as woll as the extensive range of software that is now 

available for the Atari 400 800 The Atari is now one of the best supported personal computers Send NOW for Silica Shop's catalogue and price list 

as well as details on our users club. 

THE FOLLOWING IS JUST A SMALL SELECTION FROM THE RANGE OF ITEMS AVAILABLE 



ACClWO«!« 


nfouftUr* 9*00*1 


UUJINISS 


OYNACOMP 


' M Toa 


Sc'p^ 


cm » 


SIOAVv AdVr ' 


Jawtofaaka* 


ffloonMnutfl 


C4.H, 


W»f»n»WtTCt 


Cakui. 


A ..' i i ijhtei 


Wal«< A Profr So'vv 


SKWi 4 Cowl 


Of lj'<^ 


Sol.ia.f» 


VttiW Aileron 


*iOj,, t .^ ».,.. 


Qmnm 


'.(•' ' -If 


tXttMXM Wa-.a**-! 


Owe**} 


E*afy¥y«ttp 


Toucn Tvo^tf 


Omiii Kioa 


Seat" Ctiaai 


VoMtkanack 


Ajajnaptw (ZtoV 


OlMrtti 


Sonrt*yGo" 


Oactuon Waaar 


Cnratali 


■ ..i.'Noialr. 




Onin«ttt*\4lll* 


Spaca T>«« 


TruailloKi 


Daanoaar IAPXI 


JOyiWi 




Oop* ii 


fo»«t 


V.ic^l C*'«WM* 


.... .... IWAJM 


Cootc. 


Sullant '»«■- 


Uy >«>. OoH»r F 1 


U croioti Bavc 


Ut St«h. joiitx-* 


AUIOMATIO 


l->V3.C">g 


Inlfudf Al»<t 


•XIplnKt 


Bi.t.i*- Hrfiioai 




Tacl Tf.» 


rt/*nJ A P'ukw 


»aK* IAPXI 


Mac SuM>r<«i 


i»MULAHOVS 


L.txaran 


SI. #.»'--| 


ft— til Etlatl 


O 4ib<ai Oonuion 


OiC»*Ok»< 






•-lot IConaumar! 


FadJWt 


CfU«H C*Wtt)if CmQ 


Mart a Loan Am> 


Mooaproba 


':..». 


Don 


Dot Oak 


AivACiXd 


•tnlfHEBALS 


».'oi lEdwcaio)) 




D#*WMrm 0< f*»n 


Nominal leap* 


'.' ... M ».■•- 


►tv.n-u Ol U S 


F-'opf#nSn^ >4 


OomAH«n 


' ^fra. 


atoyVar-. 


*OV€NTU«€ INT 


D'aofXH €rr 


•moil 


*, . .-- -y,»\ J^Mrt 


Ova Ummi 


M<*onr DKkotv 


DOMTi 




0.1k C».v» 




Vs» t * Adttnt Adv 


ImnarMon Or>on 


Pavtona* f-.nl Uaml 


Ranfi of Tfw Imp 


atasjvAM 


Mw*nptY Oufnply 


t«H»'^ f 'On! 


INriniAi-. 


Epaom Prinlort 


SANTA C«W 

la« ol A-irwalro'i 


No 1 Adwni»'*i'xi 


H»Kv# tf Off' 


Purthaia laoaa. 


SmmIiIi 


tuna 30 Graphic! 


Ju"*o*H UMrr 


l.**MI KofyC" 




•■'^■^ IT: -■ tr- 


'■ 


H«(X*H 


Sain Vo30>- 


spaw trap 


Ttwaa 1 Warn Sy. 


SW0W« * S>ll,ar<H 


OfApr^'t'SowO 


Ai««>«J. 


BS?)J Innilaca 


•aoi awvaata 


NO 3 VttaVtVS Imil 


*(» w*#.-v 




StvdPokai 


v.»o Maih f imi 


* Cown* 


Jt»0 


C..«H' 


Tharmat *».^tn 


■ 


No 4 voodoo Chi 


!...,,. - ,' Aj.,' | 


Siock Control 


• 


Vrorovnakar 


Sup» CvMt Till 


»«bo> 




I6« Mamorv RAM 


Oapn-O Wacn.na 


No •» T-- 


Upp»f R*>oc*t>i AtH 


t.lylT.1. 1 






Toy»n«r««*'l INso* 


LooVanotd 


Cml^Mria 


32* WamcvY MAM 


K*H 1* ? 


NoC Scan* Of* 




V.t-cilc 


tCUCAUQfa 


education 




Mfnon/MMttt 


cmm 




liO'ilOntal Scroti**! 


No ' *»■«*> Fun 


■rag 


>ijn*»y 


Iff Al» 


t-pmAIASJ 


fVt'lUAMf.; 


V-Jn lo»C» 


EiMmajMBj - ■ 


»l*IOA|ALtNr 


Vatra' Mamory Vap 


Not »Vl 


Ha.,. M.' MM .. 


Wort "yoomor 


A% . . 


Con* franc* 


i • 1 *. 




V.u.* Convnam) 


r-y- Al>» 


■'.o^J Frocaaior 


No 9 G*Ofl Town 


CompwH Alv. COS 




Aiiai o< Carnai 


C«nv On"*" 


I}.."*** ^*o*otrt* 


•acM«> 


AiK RAjdC Syna-^ 


»•»> »IK»"« 


No t0 Sm Itfjnd 1 


Co^pwW 8h Atar. 
C<vr*Hill MaeaTitvt 


cayfitALWAm 


Cut>6vholai 
Elemamarv eVmoev 


Comltllan 
Com Sporuiti 


Allan Ii 


Frnc^iooi Gamn 
r*ioao*v«nf 


Spaca Invaarri 
$u> Madr-j 


■artftar GanaralO' 
• Twlor 


PlaW Mlaxla Cr 


No 11 $uwl#and7 


£*•»*• tt*i TH# •tt**w 


•tarty •taoo 


No 1 7 Goadf Vov 


0*H< Au>. 


FoilMflVM) J041 


Frcemaataf 


t^a.av Cn> 


Avn*xnt 


•uaSowo. 


Supf tlrratoi.1 


0o.«g to T*ia Oooi 


Spvmtl 




DOS lnmt«i LM 


Oven 


M-Cko-y OtCXOrv 


IxtOHnCt Cam 


Own 


(1 U 


Vidro EahI 


Kavboaitf Orpan 


Va*1K*l Scro*'.*0 




DO»Mn.a 


Mooaa Ol on** 


|iyit Comptg D**y> 


Ma'ema" 


0l*t»i«Ck C««M«0 






Mo*ta Cooa Twio. 




i.'»«J«»< ' 


r*at Attn tooti 


Sa~l. Of Hvi 


Lamonada 


• ^ iwj 


i. a > ■■-.*■• 


$»HPOftllvn 


ON LINI %yjsam 


Pa.^nai r ,'.<•* arf 


SILICA CUU0 


Ca«t«K1< Tijitjr. 


Op Shiwi t <i.*« 




Lamrman 


"1k>- 


a>w* 


747 lanO.n* S^N.1 


C'ou'irr 


*W P^rtO 


Ova' MO proa/arm 


Luna* L*no>< 


A », V. ... 


Vrori.i na- Ill 


Vapvaarr 


MrK C»mpo*r> 


8onp»') > 00l 


Saw Conl Stud 


f'Otf' 


Skaacnpad 


yyy.ta 'o* da'.»-ii 



FOR FREE BROCHURES -TEL: 01-301 1111 



...... .! . ■ 



'HI 



Ill ■Dill 'iimilF mi' ml I 



ii 



SILICA SHOP LIMITED 
Irppt YC02B3 14 Th» M»w» Hith»ri»y RopiJ. Sidcup. 
Kfit DA14 40 X Tetaphon* 01 301 1111 or 01 309 111 tj 
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FREE LITERATURE 

I am «it*r«ud «i purthMang an Amu 400 800 computer and 
would lik a to receive cooes of your brochures and lest report* 
at vwU n your price li« coveting al of the available Hardware 
and Software: 

Namo 

Addreaa 



Postcode 

VC0283 - Your Computer - February 19*3 
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If you're enthusiast*: about moocomputing, sooner or later you 
yourselfthe question. . where dolgo from here 7' 

This is particularly trueifyouowna 



mm p l if computing pa ck age 

PfWCON- 



DROM- 
pJufll Into 1*K 
RAMhKnon 



; 




mtcro with limited expansion and 
hardware peripheral options like 
theZXSI 

Now your question can 
be answered tn three 
short words 
BASiCARE MICRO 
SYSTEMS 

BASICARE are the 
inventors, developers and 
manufacturers of a totally 

unique microcomputing 
upgrade system. 

it's the sort of system 
others have dreamed 
about... a series of 
separate modules that 
perform a whole range of microcomputing f unctions 
that simply (and firmly) stack together 

If you're confused don't be . . . you onfy haw to think of it in terms of 
the way Hi-fi equipment has evolved. 

yju buy the hardware you want and add to the systeml Each module 
rmy have a separate function or integrate functions And when you want 
more youaddmore' 

In short you can develop a whole range of hardware options that fil 
together to form a complete package "Cornput ir xj" m the real sense 
of the word! 
And what a package! 

Apart from it's good looks and stability under workir kj conditions. 
BASICARE MICRO SYSTEMS offers a fantastic range of micro options for 
ZX8I users. 

Of course, sucha system needs a starting point from 
which to expand. The heart of BASKIARE'S system is. i 
unique computer interface which we call PERSONS 
This one unit simpfy plugs into your ZX81 without 
modification and acts as the "brains" of the whole 
operation 

Thereafter you choose how you want to expand 
your micro O/ simply pluggmg-m moieirxxJufes. 



Look at the choice you have: 
PERSONA - An rterface module roenaWc an ORGANIC 
MICRO to grow on the SO I 

M I N IMAP - A memory mapping device to extend the address space of the 
2X81 from 64K bytes to I M bytes. 

RAM 08 - A Jowcosc low power memory expandable from 2K to 8K 
RAM 16 - l6KAddonmemoiyatferT»aifcat>*y'lowco» 
RAM 64 - A TRUE 64K Add on memory 

DROM - Ultra lowpowerrnenxxylvxxedbyiec^r^abtebanery for non- 
volatile storage of programs and data 

TOOLKIT - A module fuNy socketed to take up to 8K Lyt« of urttfies in 
EPROM/ROM 

PERICON a - A general purpose. user programmable device providing 24 fines 
erf inpu t/output 

PERICON b - 24 Ines of heavy duty output to accessand control tfx?ouside 
■•■■ ■ 

PERICON c - A module to drive 80 column printer w<h 
Centronics type parallel riterface, 
USERFONT option - Userdefriabiechaoctersavailat*> 
lor RAM OS. DROM and TOOLKIT 

Of course, there's lots more BASICARE Modules 
under development irxludingjoysticks. EfROM 
RograrTrmet Floppy Dsc Contjroller and much more 

BASICARE is the sort of system that GROWS 
when you grow ... and remember, when you 
change your micro, you will be able to change to 
a PERSOTsJA unit to suit yciur new equipment! 

In short, BASiCARE will serve you 
forever . . . no matter 
how big you want to growl 



■and tor It today 




«8SRjb 



(G/Alcc: 



!»«Tr7x*Kr(ir.»'. -nimcmcns. 



Mim-_ 



I 



*.>:-._ 




fCRSOWCUVJS OROMCAI 4C39.S0 

— mnm*p eus.«s rocutu vtizjo 

W*W!.*.'*U*J0 ««.ONA 6.127.90 
KAMI6 &C24.7S -RitONe « 113 75 
RAMM 0C74JS "tfaCONC 6I41.7S 

Option*: USOWOMT « t*«0. 

/>.'<rRV.«Kl6JA<v>. C7.SC 

AM prion include VAT, pottage and packing In tf» 
UK. (CTvcnMallowM lean tS% tor turtoce mall). 

-icy» BASlCARrM<ROSV!>'tVS:rD o«xY2 

KmiEIHNHiaRr.. 



BASICARE 

MICRO 

SYSTEM 
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into the unknown 

fast action, arcade style games, fantasy and sci-fi, plus exciting 
technology in program aids & hardware/software combinations 




ZX81 16K 

Krazy Kong £3.95 

All machine code version of the popular arcade game. 
This program has all the features of the original and 
is every bit as fast. 


MCoder will instantly translate your slow basic 
programs into super fast machine code at the touch 
of a key. It is also extremely easy to use: just load 
MCoder (the ZX81 version is just 2K long.the spect- 
rum versions 3K) and then write your basic program 
as normal or you can load a basic program from tape 
to save you retyping the whole thing. MCoder then 
allows you to run and debug the basic until it is fault 
free. Now you can bring MCoder into operation 
using a print USR command - the basic will then be 
compiled into machine code as you watch!. 
On average MCoder will increase the speed of basic 
programs 75 times. Both the ZX81 and the spectrum 
version will handle 95% of all basic commands and 
is quite simply the best compiler on the market, 
state 16K or 48K when ordering spectrum MCoder. 

DRAGON 32K 

Dragbug 9.95 

Dragbug is a powerful machine code monitor plus 
a full disassembler for your Dragon 32. An essential 
software tool for writing, debugging and running your 
machine code programs or machine code subroutines 
to be called from basic. 


Ghost Hunt * 3.95 

Gobble you way through a Maze- Ghosts, power 
pills etc etc. very fast. 


Maze Drag Race 3.95 

Drive through a giant maze 9 times the size of the 
screen picking up points as you go - but watch 
out for the other cars, rocks oil & ice. A really 


Alien 3.95 

Set on board the spaceship Nostrodamus.can you 
choose the right weapon to repel the alien before he 
kills your crew? 


DCoder 5.95 

Essentially a disassembler for your machine code 
but with one important difference - it will relocate 
the code in whole or part to any other part of memory. 

Zonix 12.95 

Sound effects for your ZX81 are now available at 
a price you can afford! Zonix is a hardware/software 
combination that allows you to write programs with 
real impact. The software includes two programs: 

a) A program set to produce bombs, missiles, fire 
engines, tunes, telephones and sirens. Also includes 
the facility to make your own. 

b) A program that turns yourZXSI into an elec- 
tronic organ. 

The hardware is an amplifier with volume control 
and loudspeaker which simply plugs into the mic 
socket of your ZX81. The sounds can be actuated 
from within your programs with a simple command. 
They can also be of various lengths so the limit is 
only your own imagination. 


Star Trek 7.95 

An intergalactic adventure in full sound and color. 
As captain of the SS Enterprise your mission is to 
defend the empire from the invading Klingons. Feat- 
ures include battle computer, phasors, photon tor- 
pedoes, scanners etc etc. Nine levels of Play 


Attack 795 

If you've ever played defender or scramble just wait 
till you play Attack! Incredibly fast III 


Dataplan 11.95 

A superb business or home use filing & reporting 
system. Flexibility is its strength making it usable 
in place of any card index application. Features 
include sort, search, list, delete, change, save, file etc. 


Textstar 1195 

Not only can Word Textstar function as a complete 
word processor but includes comprehensive editor 
routines that make writing and debugging programs 
as simple as A.8.C. 


MCoder £7.95 

This truly amazing program is the most flexible 
compiler available for the ZX81 AND NOW THE 
SPECTRUM TOO!. 




QSave 



£15.95 



idT* 



MANY THOUSANDS OF SATISFIED CUSTOMERS NOW HAVE A HIGHLY RELIABLE LOADING SYSTEM 
WHICH OPERATES 16 TIMES FASTER THAN THE SINCLAIR SYSTEM' 

The news is that QSAVE has been improved for '83 

This is what you get: 

1 . A cassette interface to improve the signal quality (essential if a high speed loader is to be reliable) which will also 
improve the loading of your programs. The interface plugs into your ZX81 using the leads supplied and has been im- 
proved to incorporate: AN AUTOMATIC LEVEL CONTROL....AN OVERLOAD WARNING LIGHT....A SAVE/ 
LOAD SWITCH (no unplugging of mic or earphone leads).... AN ON/OFF SWITCH (which doubles as a Reset switch). 
With these features loading is highly reliable (programs will still load with a volume setting as LOW as '■'«). 

2. Highly sophisticated software which will load and Save programs at 16 times their normal speed (i.e. 8K in 10 sees: 
48K in 1 10 sees). Programs can be named to allow a superfast file search through a tape. It works equally well with 
autorun programs, Basic or machine code. 

A TRUE verify feature is also provided - this allows you to verify that a 'SAVE'd program has 'SAVE'd properly 
BEFORE turning off the power and finding all is lost. QSAVE will operate with ANY memory, on ANY program length 
AND with your existing programs. All the above is contained in ViK of superbly easy to use Software. 



PERSONAL SOFTWARE SERVICES 



SEND CHEQUE OR P.O. TO: P.S.S. 452 STONEY STANTON ROAD, COVENTRY CV6 5DG. 
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Although nowhere near as 
profuse as Spectrum 
software, various add-ons 
have now appeared to 
bridge the gaps in the 
micro's specification. Tim 
Langdell reviews. 

It is almost a truism to say the Spectrum has 
been pushed to its limits. A great deal of time 
has been devoted by software houses \o 
creating programs that put more sophisticated 
machines with less well-thought-out software 
to shame. Nevertheless, there is scope for 
peripherals which even up some of the 
Spectrum's primary hardware inadequacies. 

Under control 

Following up its success with a controller 
—that is, a device which allows you to switch 
between Loading and Saving, disconnecting 
the computer when saving and vice versa — 
Abacus has introduced one for the Spectrum. 
This means more reliable Saving and Loading. 
Unlike the ZX-81 version, the Spectrum 
controller also includes an amplifier, a 
particularly useful feature in view of the 
Spectrum's own weakness in amplification. 
Setting up the controller simply requires 
plugging the Spectrum's power supply into 
the side of the Abacus box and the power lead 
from the box into the back of the Spectrum. 



The Mic and Amp leads are used to connect 
the Spectrum to the tape recorder. 

Kempston's joystick is a standard design 
with fire button and control stick working on a 
switching rather than analogue base, 

This means that it can be used to simulate 
the detection of keypresses. The joystick is 
mapped to Port 31 of the Spectrum, and can 
be accessed with the In command. 

The value returned by detecting Port 31 in 
this manner can be between and 26 with the 
eight directions from forward through NK to 
E, SE, S and so on being values 1 to 10 — 
omitting 3 and 7 — and the fire button 
returning 16, The joystick can be read in 
machine code too for a faster response and 
arcade-like action. 

The joystick's connector is a small black 
plastic box with two matt-black TTL chips 
visible on the outside which plugs straight in 
to the Spectrum's prinied-circuit board. The 
joystick itself is very responsive. My only 
quibble is that a spring-back-to-centre mechan- 
ism would make the central off position easier 
to reach when playing fast arcade games. The 
joystick costs £19.50. 

This company has also brought out one of 
the first 24-line I/O pons for the Spectrum. 
Simply constructed — a single TTL chip 
supports the operation of the 8255 PPI chip — 
the board comes with clear documentation 
which indicates how one can use the three 
16-pin dual in-line sockets or a 24- way edge- 
connector attached to the back of the printcd- 



circuit board. The 8255 chip has several 
modes of operation: the three I/O ports can be 
configured in the following ways — setting up 
one bank as inputs, another as outputs, with 
the option of "handshaking" on port C. 

Using the In and Out commands the port 
can be accessed from both Basic and machine 
code. Apart from the back-to-back edge 
connector the port can be limited to the 
Spectrum with a stackable edge-connector, or 
a motherboard. The stackable edge-connector 
allows an extra device to be attached to the 
Micro whilst the PPI is attached. The mother- 
board will take two cards in edge-connector 
sockets as well as a Printer or a Microdrive. 
The motherboard is supplied with its own 5V 
regulator. 

The 24-line PPI has been configured in the 
Spectrum's I/O map so that it will not clash 
with the Printer Microdrive or RS-232 
interface. The PPI costs £16.50, the stackable 
connector is £5.50, and the two-slot mother 
board is £16.95. 

Add ZX-81 hardware 

There arc three Adam adaptors for the 
Spectrum; each allows you to add ZX-81 
hardware on to your machine. The funda- 
mental adaptor provides a ZX-81 -compatible 
output port at the rear of the Spectrum, but no 
address conversions. The adaptor comes with 
a computer printout description which tells 
you how to attach memory-mapped devices 
which do not decode the lower five address 



Kempston Electronics motherboard and 
back-toback edge-connector. 
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lines in the I/O map. The next adaptor — the 
Adam II adaptor — allows the simultaneous 
use of two sets of peripherals on the rear of a 
16K Spectrum. This adaptor allows you to 
attach a ZX-81 16K RAMpack to a 16K 
Spectrum. 

The Adam II adaptor can interface with any 
ZX-81 peripheral which was designed to work 
in the to 16K region of the ZX-81's memory 
map, by using it in the 48K to 64K. region of 
the Spectrum's map. Thus ZX-81 equipment 
will require 49152 to be added to its 
addressing, and for this reason EPROMs 
designed to work on the ZX-81 will probably 
not work on the Spectrum. 

Finally, there is the more adventurous Eve 
adaptor, for those with a 48K Spectrum. With 
a 48K Spectrum all 64K of the address lines 
on the Z-80A CPU are already accounted for 
- 16K ROM and 48K RAM - hence adding 
any device mapped in the RAM area seems 
impossible; especially as Sinclair did not 
provide a RAMCS line at the rear which 
would have allowed us to turn off some, or all, 
of the internal RAM. By adding this adaptor 
and making a few soldering connections inside 
your Spectrum you can turn off 8K of the 
upper 32K of RAM and map devices into this 
area. Of course, making the alteration could 
invalidate your guarantee. 

The RZ-1 Tape Controller is another more 
recent device from Stephen Adams. It 
provides both Spectrum and ZX-81 owners 
with a programmable tape control unit for 



stopping and starting the cassette motor under 
software control, or disconnecting the load 
lead when Saving and vice versa. The RZ-1 
plugs in via an cdgcconnector. The rear 
connector of the machine is duplicated behind 
the RZ-1, so a peripheral unit can still be 
attached. The RZ-1 can control two tape 
recorders and provide a minimum of five 
latched outputs for controlling external 
devices. 

Furthermore, it docs not use any memory 
locations, cither in RAM or in the I/O map. 
The unit is located in ROM space between 
512 and 1024. Poking various locations in this 
region allows you to turn on any of the tape 
motors, or to provide an output to one of the 
ports. 

Upgrade range 

East London Robotics provides a range of 
RAM upgrades for the Spectrum: the SP-48A 
which adds a further 32K of RAM to the 16K 
Pcctrum Series 1 on a plug-in board; the S048 
for the current Series 2 version of the 
Spectrum and an SP-80 RAM add-on which 
gives not only 32 K of extra memory but 
another 32 K which can be accessed as well, 
using Out commands. It is thus possible to use 
a full 80K of user RAM with this board. 

East London Robotics' Slowloader allows 
you to load ZX-81 programs into a ZX 
Spectrum. 

The Slowloader adapts itself upon loading 
to whichever type of Spectrum is in use. 



CONCLUSIONS 

■ Perhaps if Sinclair had put a little 
more thought into primary design, 
devices like the Abacus controller 
probably would not be necessary. Its 
boost to the Spectrum's amplifi- 
cation is useful, as is the capability to 
switch it off when the keyboard 
bleeper gets on your nerves. 

■Once Kempston's joystick is fitted, 
nothing else can be added to the con- 
nector. But what sort of peripheral 
would you use in conjunction with a 
joystick? By putting a stackable 
connector between the Spectrum 
and the stick's connector one could 
test the joystick with the supplied 
demonstration program. 

■The Adam adaptors are extremely 
useful, but consider whether or not 
you really want to make hardware 
alterations. 

■ The Adams tape controller is effec- 

tively transparent to the Spectrum or 
ZX-81, since it does not use any 
memory location either in RAM or in 
the I/O map. The relays involved can 
cope with 1A at 28V dc or 100V ac. 
They are sufficiently heavy-duty for 
many purposes like controlling model 
train layouts. 




The Kempston joystick. 
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16K BUDGET PAK 

JRS J 6K RAM AND FREE ALIEN ATTACK plus either 

BATTLESHIPS or GAMES TAPE II 

SAVE £8.65! Total package price only £27.75 




64K BUDGET PAK 

JRS 64K RAM AND FREE ALIEN ATTACK plus either LOST 

ISLAND or BATTLESHIPS 

SAVE £7.95! Total package price only £64.90 



i • 

I 

f 4 



f r i 

i • i 



r f t m . 
i / _ » i 



19 WAYSIDE AVENUE, WORTHING. SUSSEX. BN13 3 JU Telephone: (0903) 65691 
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Hardware 

Econotech I6K RAM (uncased) .... 

JRS I6KRAM 


Only £20 95 1 
Only £26 50 1 
Only £62 95 1 

Only £495 1 
Only £5 95 
Only £495 1 
Only £495 1 
Only £4 95 1 


JRS 64K RAM 

Software 

Programmers Toolkit 1 1 6K| 

Lost Island 1 1 6K| 
Games Tape II |I6K) 
Battle-snips |I6K, ,. 




SPECTRUM 


A full range of software and hardware are available. Tick the 
coupon below for your free 1 983 catalogue and enclose a large 
stamped addressed envelope 




1 wish to order the following: 






16K Budget Pak with Battleships 


Only £27 75 
Only £27 75 
Only £64 90 
Only £64 90 
Only £2095 
Only £26 50 
Only £62 95 
Only £4.9S 
Only £5 95 
Only £495 
Only £4 95 
Only £4 95 
Free 


! 6K Budget Pak with Games Tape II 
1 64K Budget Pak with Lost Island 

64K Budget Pak with Battleships ... 
:~ Econotech I6KRAM 


JRS 16KRAM 

: JRS64KRAM 

Programmers Toolkit (16K) 

Graphics Toolkit (I6K) 

Lost island |I6K) 

Cj,<mesTapeN|l6KJ 
. Battleships f 16k) 
' 1983 JRS Catalogue 


Tick as applicable Total (Including VHT & P&PJ 


1 


Name r\Q6 






Address 






Post to: JRS SOFTWARE, Department YC 

1 9 Wayside Avenue, Worthing, Sussex BN 1 3 3JU 





"Life would be so muck easier with an 
Amber 2400 Maim Printer " 



OUT 



AMBER 2483 

MATRIX PRINTER" 

LOU RUNNING COST USING 
PLAIN PAPER 
USED WITH MANY COMPUTERS 
INCLUDING BBC, UK101 .ATOM 

DRAGON ,NEWBRAIN, ATARI , 
TRS-80-VIC-29 AND MZ-80K 



£ 78 

+VAT & £2.95 PS.P 
Or for details send a 
lar<?e SAE to : 

AMBER CONTROLS LIMITED 

Central Was 

Walworth Industrial Est. 

Andover 

Hampshire SP10 5AL 
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** SPACIOUS 
SHOWROOM OPEN MON. to SAT. 
•FRIENDLY AND HELPFUL STAFF 
•EXPERT ASSISTANCE ALWAYS ON HAND 
•GOOD RANGE OF COMPUTER BOOKS 
• AFTER SALES TECHNICAL 
BACK UP and SUPPORT 



NEW FROM MICRO POWER 



000NHCRO 

Model A 
ModelA|32KI 
Model B 

Memory Upgrade 
Full Upgrade 
Joysticks (pair) 
Single Disk Drive 
Disk Interface (fitted) 
14 inch Colour Monitor 
20 inch Colour Monitor 

ACORNSOFT PROGRAMS (phone for availability) 

ACORN ATOM 

Single Disk Dr.ve (incl FREE buffer kit) 

ATOMCALC ROM 

WORK PROCESSOR ROM 

FLOATING POINT ROM 

ROM Selector Board 

BBC BASIC Board 

Programmer's TOOLBOX 

SUPER TOOLBOX 

M.'C CODE MONITOR/DISASSEMBLER 

PRINTERS 

EPSON MX80F/T III 

EPSON MX80 Till 

STAR DP 8480 

SEIKOSHAGP100A 

Printer Leads IB8C/ATOM DRAGON i 

BOOKS 

Assembly Language Programming for the BBC Micro 

BBC Micro - Instant Machine Code 

BBC Micro Revealed 

Basic Programming on the BBC Micro 

Let Your BBC Micro Teach You To Program 

NEC 30 Hour BASIC 

Practical Programs for the BBC Micro and Acorn Atom 

Getting Acquainted with your Acorn Atom 

39 Tested Programs for the «corn Atom 

Atom Magic Book 



£325 00 

£349.00 

£399.00 

£25.00 

£75.00 

£1300 

£265.00 

£119.00 

£309.00 

£343 85 



£343 85 
£39.10 
£29.90 
£23 00 
£22 40 
£49.95 
£20.10 
£1660 
£1660 

£399 00 
£349 00 
£279.00 
£229 00 
£1550 

£8.95 
£7.95 
£7.95 
£5,9S 
£6.45 
£5 95 
£5 95 
£645 
£6 45 
£5 50 
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Easy to Learn! Easy to Use! m% 

Colourful! Graphic! Musical! ^ 
Well-made and Designed to Grow! _ 




?mt& 



e 



o 




KEY FEATURES , ; ,c 

** 32K RAM as Standard, Expandable to 64K 
** Display: 

9 colours available. 

5 different resolutions from 16 x 32 to 256 x 192. 
** Extended MICROSOFT Colour Basic as Standard. 

Advanced graphics commands — set, line, draw, 

circle, paint, print using: 

Advanced Sound 

Full Editing insert, delete, amend. 
"• Professional Typewriter Keyboard 

(Guaranteed for 20 million key depressions). 
** FREE 160 page BASIC training manual. 
** Simple plug in Connections for Joysticks, Printer, 

Games. Cartridges and 'auto-controlled' cassette. 

** Software on Cartridge and Cassette already 

available (send for details). 
_ _,_ . _ ft _ All prices 

PRICE only £ 199.50 >ncl VAT inclusive of V.AT 

THINK DRAGON !! 
THINK MICRO POWER!! 

Carriage FREE on cash cheque 
orders over £lOO 



rff 



(.».«'>, <i;£ty" 



CRO POWER LTD 
Dept.YC2 

8'8e REGENT STREET 
CHAPEL ALLERTON. 
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LEEOSLS7 4PE. 

Tel (0532)683186 
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Wi i h I he growing number of video 
inverters on the market for the ZX-81, I 
thouglu it was about time some games were 
written for use with one. 

"Deep Space" is mostly in Basic with four 
short machine-code routines to animate the 
display. 

A galactic megatrawler is cruising through 
the computer-generated universe eating stars. 
Black holes, white dwarfs, and anti-matter arc 
already in the program but as it is in Basic, 
you can add your own pet horrors at will. 

Attacks by alien craft are frequent, although* 
escape from these is possible by engaging 
"hyperdrivc" to re-materialise in a fresh — 
and unknown — universe. The game can 
develop in different ways depending on 
whether you prefer to stay and fight or run 
and hide. 

It will, of course, run perfectly well on any 
16K ZX-81 but the display loses a deal of its 
visual effect. Hints arc given later for a 
suggested improvement if you wish to try. 

Type in Fast mode a Rem statement consist- 
ing of 97 characters as line 1, and the machine- 
code loader as in program 3. Now Run this 
and Enter the hex code from table 1, one pair 
at a time. When you reach the end enter S to 
stop the program, and List it. The last word in 
line 1 should be Tan. If it is not, then you have 
made an error and will have to start again. 

Now enter Poke 16510,0 as a direct 

command and line 1 should become line 0. 

is in prevent the Rem from being edited. 

If you attempt to Edit you will loose some of 

the code as it contains unseen bytes. 

Next add the Basic in program 2 to 
overwrite program 1 and type in as a direct 
command Poke 16580,201. Run the program 
in Slow mode to test your machine code. 

The screen should fill immediately with 
stars. Check for a report code. If it is a 5 then 
your code contains an error in addresses 16514 



to 16528. If it prints something else, 16521 is 
wrong. 

Pressing 6 should clear the screen from the 
bottom up. Stop before it reaches the top of 
the screen and press 7. The screen should 
refill downwards. Break the program and Poke 
16580,0. Running it again should give you a 
display which gets narrower as you Scroll up 
and down. If it does, all is well. A quick press 
on the key and the screen should invert. If all 
is working well, delete lines 2 to 8 and enter 
the main listing, after first saving to tape. 

The variables are as follows: 
S High score 

A Shield strength 

B Game score 

CandG Initial numbers of stars and white 
dwarfs in each line of the display 
Define the position of your ship 
Top left-hand corner of the screen 
— all other points on the display 
are calculated from this 
Initially a white dwarf, changed 
under attack to an alien spacecraft 
Part of the random number 
multiplier. Reduce this to 1000 to 
make attacks come faster 
Your current position on the 
screen 

Denotes attacks and black holes 
Defines the first print position in 
the line in which the stars need to 
be reprinted after scrolling 
Adjust the unprinting position of 
your ship which win no longer be in 
line 12 after a scroll 
V, X, Y and Z arc used to call the various 
machine-code routines and have no particular 
significance themselves. V is the title page 
background X and Y are the scrolls up and 
down and Z inverts the display file. 

Lines 45-70 print the initial universe and 
line 72 tests to sec whether or not it is 
composed of anti-matter and sends you the 
"End of game" routine at line 450 if it is. The 



Line 90 
Line 110 

Lines 120-121 

Line 122 



Line 130 



Lines 140 153 



DandE 
P 



W 



H 
M 



N 



main loop starts at line 80. If you are altering 
the game, keep this loop as short as possible or 
you will slow things down unnecessarily. 

Lines 85-87 Check whether a star, dwarf 

or alien has been encountered 
and send you the appropriate 
sub routine. 

Random-number generator. 
Steers your spacecraft 
horizontally. 

Take you out of the loop to 
scroll in either direction. 
Sends you to the subroutine 
at line 600 to make a 
hyperspace jump. 
Returns you to the start of the 
loop. 

Print the correct numbers of 
starts after using the scroll 
routines at 300 or 400 Both 
these work in the same way 
with 300 scrolling down and 
400 scrolling up. 
Restore your shields to full 
power and increment your 
score by 10 if you manage to 
catch an alien. 
Checks the random number 
multiplier to see if you are 
being attacked. 
Switches to attack mode. 
Checks for a direct hit. 
Pokes the alien ships. 
Adjust and check your 
shields. 

Produce the white dwarf 
crash whilst 

Make the stars sparkle as they 
are eaten. 

When you have finished entering every- 
thing, type in Goto 1000 and Save to tape. 
The game should auto-start and greet you with 
the title page. 

It looks rather a lot to type, but lines 

1000-2029 contain an animated title routine 

| printed in Basic but operated by the machine 



Lines 460-470 



Line 500 



Line 520 
Line 529 
Line 550 
Lines 560-570 

Lines 600-620 

Lines 701 708 



Hex code. 

FD 

3E 

10 

2A 

21 

01 

0C 

06 

FC 

2A 

09 

EB 

B8 

2A 

23 

06 

7E 

80 

Hex code 

FD ' 

3E 

10 ' 

2A 

21 

ED 

17 

80 

2A 

09 

EB 

B8 

2A 

80 ' 

06 

7E 

80 



Table t - 



97 bytes. 
22 
D7 
C9 
40 
00 
02 
01 
AF 

40 
01 
01 



0C 
00 
F7 
40 
20 
C9 
0C 
E5 
El 
00 

oc 

77 
18 
FE 
77 

Table 2-96 bytes 
36 
17 ' 
FA 
0C 
00 
B0 
03 
77 
0C 
E5 
El 
00 
OC 
23 
18 
FE 
77 



/ 



40 
10 
2A 
76 
18 



22 

D7 

C9 

40 

09 

2A 

09 

2B 

40 

01 

01 



40 ' 

77 

2A 

76 

18 



00 
D7 

54 
00 
ED 
17 
77 

01 
21 
F7 

06 
FC 
0C 
28 

F5 

00 
D7 

54 
01 
0C 
06 
10 
01 
21 
F7 

06 
10 
0C 
28 
F5 



06 

D7 

5D 
00 
B0 
03 
2B 

F6 
00 
02 

20 
C9 
40 
05 
10 

06 

D7 

5D 
F7 
40 
20 
FC 
F6 
00 
02 ' 

20 t 

FC ' 
40 
05 
10 



CO 
D7 

01 

09 
2A 
09 
10 

02 
09 
ED 



AF 

23 
C6 
F3 C9 

CO 
D7 

01 

02 

01 

3E 

C9 

02 - 

09 

ED 

3E 
C9 
23 
C6 
F3 C9 



ZX-81 DE 



Program 2. 

OHREM (MRCHrNE CODE? 
1 RPND USR 16S14. 



THEN LET X = US 



©' 



THEN LET Y=US 
THEN LET Z=US 



2 IF INKEY$ = ' 
P. 16529 

3 IF INKEY$ = ' 
R 16561 

4. IF INKEY$ = ' 
R 16592 

S GOTO * 

Main listing. 

3SREM CLERR 06 ■'""Y^NOT NOT M 
OT NOT ( IF TON EfRND?? 1 S E£RND TC 
■ RUN ■ GOSUB fite£RND« *%« , 4B?l r * U 
NPLOT TRN ECRND* PLOT V FRST ■ 5 
m FOR LPRINT ■ RUN ■ GOSUB B_E£ 
RNlV*B7? ( UNPLOT TP.N ^/ECRND'tI?/ 
PRINT t NEXT TAN 

1 REM "DEEP SPfiCE"' BY fl.C.SPR 
IDDELL 

9 LET 3=0 

10 LET R=0 

11 LET B-O 

12 LET 

13 LET 
14. LET 

15 LET 

16 LET 
25 LET 

6397+1 



G = l 

C=2 
N = 12 
E = 1S 
D = 15 
P=PEEK 



1639'?+256*PEEK 1 
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code to give the game a more finished 
appearance — well worth the effort involved. 

If you want to alter the initial title page or 
instruction routine do ensure that you return 
the machine code to Game Scroll by Poking 
16580,0 otherwise you will have columns of 
stars printed each time you move upwards. 

As you play the game you will find that you 
arc much more likely to be attacked in a 
heavily-populated universe than in a dead one, 
and that there are universes in which you 
stand a good chance of catching alien ships 
and building a high score. ■% 

If you do not have a video inverter, the 
display can be greatly improved by using the 
machine code from table 2 You will now need 
only 96 characters in line 1 as the code in table 
1 has some NOP bytes which are not used but 
have been left in for historic reasons. 

Add line 41 to the main listing: 
41 LET Z = USR 16591 
Note that the addresses called are now as 
follows: x 16529 

v 16559 
Z= 16591 
and lines 1035 and 1075 should read: 

POKE 16578.201 and 
POKE 16578,0 respectively 

All printing should be inverted including 
the spaces and all Poked characters must also 
be inverted by adding 128 to their numbers. 
The exception to this is 133 in lines 87 and 
550 as this is already an inverse character. For 
example: line 40 which prints white dwarfs 
now becomes: LET W= 155 
and in lines 62, 85, 152 and 705 the 23 is 
changed to 151. 

If you are not sure whether or not you have 
changed all the characters, run the program 
and press the break key whenever an incorrect 
one is printed. This will give you the line 
number which vou need to alter. 



GAMES 




PSRCE 




u 







4.0 LET U=27 

45 FOR J-0 TO £3 

50 FOR K=l TO G 

51 POKE P + 33^fJ + INT (RND*30+1> , 

52 NEXT K 

60 IF C=0 THEN GOTO 70 

61 FOR K = l TO C 

62 POKE Pt33*J+INT tRND*32) ,23 

63 NEXT K 

70 NEXT U 

71 SLOU 

72 IF C=3 AMD G=3 THEM GOTO 4-S 

75 LET T=2O00 

SO LET F=(D+P+396> 

85 IF PEEK F=23 THEN GOSUB 70© 

86 IF PEEK F=27 THEN GOSUB 600 

87 IF PEEK F = 133 THEN GOSUB 4-6 


9© LET H = INT ( t'RNE>*T) / (C + l> 1 

91 IF H=4-0 THEN GOTO 24-0 

92 IF H<=5 THEN GOSUB 500 

100 print at n,e;" ;flT 12, d; "O 

101 LET N=12 
105 LET E=D 

110 LET D=D + (INKEY$="S" HND D<3 
1) - (IMKEY$="S" AND D>01 

120 IF INKEY$='*7" THEM GOTO 300 

121 IF INKEY* = "6" THEN GOTO 4.00 

122 IF IMKEY$="H" THEN GOTO 80O 



130 GOTO 30 

14.0 FOR J = l TO G 

14.1 POKE P+M + INT CRND*3®+1) ,U 
142 NEXT J 

150 IF C=0 THEN GOTO SG 

151 FOR J=l TO C 

152 POKE P+M+INT tRND*32J ,23 

153 NEXT J 
160 GOTO SO 

200 PRINT RT N,D;" f " .. RT 12, E.;" 

201 PRINT RT 19,8, "SHIP DESTROY 
ED" _™« = _« = ^« =MD 

■ ";RT 12/10, 'REPLRY YrN" 

215 IF B>S THEN LET S=B 

g a ® P S? N T-, R 7 u ?i»i; "you scored 

; B.; RT 21,17; -HIGH SC0RE = ",S 

225 IF INKEY$=' Y ■ THEN GOTO 230 

226 IF INKEY$- M- THEN GOTO 9550 

227 GOTO 225 

230 CLS 

231 GOTO 10 

240 RRND USR 16592 

24-5 RRND USR 16592 

250 IF H=5 THEN GOTO 200 

252 PRINT RT N,D;" " ; RT 12, E;" 

255 FOR U = l TO 30 

256 PRINT RT 19,3, 



; RT 19,3;- SURLLOU 
(continued on next page) 
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(continued from previous page/ 

ED BY BLACK HOLE " ; AT ©.,©; 

26© NEXT J 

27© GOTO 310 

3QO LET Y=U5R 16561 

301 LET M=0 

302 LET N=13 
310 GOTO 14-0 

40© LET X = USR 16529 

401 LET H=759 

4 02 LET N = ll 

4.10 GOTO 14© 

450 LET 2=USR 16592 



YOU HAUE ENT 
ANTIMRTTER UN 



4-5 1 PR INT fiT 6,5; 

ERED AN " : RT 7,5, ' 
IL'ERSE " , 

452 GOTO 2©1 * 

4.60 LET R=© 

a— O LET B=B+1© 

4-20 RETURN 

500 IF f='l©0 THEN GOTO 530 

510 FOR U=l TO 25 

511 PRINT RT 21.5; "ALIEN 5HIP3 
NEARBY" 

512 NEXT J 

513 PRINT RT 21,5;" 

520 LET T=100 
529 IF H<>5 THEN RETURN 
S3© FOR U = l TO 12 

531 PRINT RT 21,4.;" YOU fiRE UND 
ER RTTRCK " , RT 21,4.; 
raeBB3»" : RT 0.0; 



•OU APE- UN 



332 

540 PRINT RT 21,4, 



S'S© LET U = 133 

6&0 LET R = R + 1 

57© IF A>=3 THEN GOTO 64-© 

580 RETURN 

600 FOR J=i TO 5 

601 POKE F-33.128 

602 POKE F- 1.128 

603 POKE F . 126 
604. POKE F + 1.128 

605 POKE F+33.12S 

606 POKE F -33 , 

607 POKE F-1,0 
606 POKE F .52 

609 POKE F + 1,0 

610 POKE F+33,0 
520 NEXT U 

630 LET R=R+1 

640 IF flj=4 THEN GOTO 20© 

650 FOR J = l TO 20 

^SS5 IF R=l THEN PRINT RT 2 
COLLISION WITH UNITE DURRF • 

660 IF A =2 THEN PRINT AT 2 
SM1ELD5 DOUN TO HALF PUUER" 

66S IF R=3 THEN PRINT RT 3 
SHIELDS COMPLETELY EXHAUSTE 

670 NEXT J 

580 PRINT RT 21,1," 



690 RETURN 

700 PRINT RT N,E; 

701 POKE F,52 
7©2 FOR U=l TO 3 

703 POKE F,61 

704 POKE F.21 
-70S POKE F , 23 
706 NEXT J 
"O? POKE F , 151 
708 POKE F . 52 
710 LET 6 = 8+1 
720 RETURN 

800 LET C=INT 

801 LET G=INT 
©10 FAST 
815 CLS 
820 GOTO 4© 
900 CLS 

910 RRND USR 15514. 

915 FOR U=l TO 50 

920 P R INT R T 12,5, 

925 NEXT U 

93© MEU 

1000 CLS 

1010 SRUE "DEEP SPRC8" 

1020 LET U=USR 16514. 

103© PRIN T RT 8,5; 

,;RT 12,1; •PLEASE 
ERSE U IDEO";RT li 



l. l; 



D" 



(RND*4.) 
(RND*3) +1 



- * * -:-DE£j= 



TO I 

2.3; " 
.RT 
1035 
104© 




SUITCH 



FOR INSTRUCTIONS PRE 
20.3; "TO PLRY PRESS 
POKE 16530,201 
IF IHKEY $ = "©•' THEN G 



S3 



•TO S 



rt & 
••"©•■ 

0© 



1050 IF INKEY*="1" THEN GOTO 107 



1060 GOTO 103© 

1070 PRINT RT ©,©;"*** DEEP SPAC 

E ** DEEP SPRCE ***" 

1072 FOR U=l TO 24 

1073 LET Y=USR 16561 

1074 NEXT U 

1075 POKE 16580,© 

1076 FOR U=l TO 24 

1077 LET Y=USR 16561 

1078 NEXT U 



108© RUN 

200© PRINT RT 



2001 PRINT 



1.1. 



*RE THE CRPTRI 
CE TSRVLES =11- AM 




. |004 I'!' IN 
2QQ5 PRIt 




NEC 

-■ 1TRU "JEM . ' ■ C _ 

"INTO ~-e NEW PER?U 




5009 PRINT " * 

011 IF INKEY$<>"0- THEN GOTO 2© 

11 

2012 FOR U=l TO 24 

2013 LET YsUSR 16561 

2014. NEXT U 

2015 PRINT RT 1,0; 




I* 

3021 PRINT "*| 



aoaapRijir 

2024 PRINT 





use cwsoe k evs-To 

FOR A H>'P£R5P 
3Cr '-.-=Qrv> 



INKEY$<>"1- THEN GOTO 2 



Z 



2028 IF 

28 

2Q29 GOTO 1075 

Program 3. 

1 REM (97 CHARACTERS) 

2 LET X=16514 

3 INPUT A* 

4. IF R$='S' THEN STOP 

5 pjo Tt , 4'f' ft % •* — •■ * 

6 POKE X,16#COD£ A5+CODE A$*2 
) -476 

7 LET X=X+1 
3 GOTO 3 
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The best way toput 
1568 steps in 
your pocket. 



LO * / PRICE 



Once again Casio lakes the giant step 
torward - with a pocket computer package able to 
fulfil a wide range of business and personal 
demands yet doesn't demand an expert to 
operate. 

The Casio PB100 comes complete with our 
'Learn as you go' system manual that enables you 
to enjoy the full benefits even if you've never 



operated a computer before. Making easv sense 
of the BASIC computer language, the PB100 is 
capable of an amazing variety of functions- plus a 
variety of computer games to extend your 
versatility. 

The PB100 is just one of Casio's amazing 
range of high technology products all of which 
offer outstanding value for money. 



CASIO 

ptmoNAu cowuHH 

PB-100 




i- * i » 



■ 



Si — -. — - — - 
.ii-.-.^i.iniisn ::.;a:i^i.,.~ m i n i mi ' "" ■ '" ; 



1 
\ 

1 









P3 




CD E CD EEEE 4-P ^i 








* 544 program steps, 94 data memories 
(expandable to 1 568 steps or 222 data memories with 
optional RAM pack). 

* Auto power-oil' function with programs data 
preserved with power oif. 

* Many convenient user functions built in, inc: 
trigonometries inverse trigonometries, logarithms 
exponentials, powers, symbol ization, random numbers. 



* 10 program areas P0-P9. PBTOO 

* ASC II keyboard with upper and lower case 
characters display. 

* 8 levels of sub routines and 4 levels of"FOR- 
NEXT' looping 

* Compact, lightweight. 

* System can be upgraded with cassette tape 
recorder interlace (FA3) and memoir expansion 
RAM pack (ORl> 



CasioA/laqic! 

^bvlCLr.-.^ I To: tesio Electronics Company ^Limited. 2/vc;e3™j 



To: Casio Electronics Company 
WATCHES Unit 6, 1000 North Circular Road. NW2 7JD 



KEYBOARDS 
CASH REGISTERS 




I Please send me full details of the Casio PB100. 

■ Name 

| Address 



I 



C<foEI«ctrenKiC<ilW Unrt 6 1 000 North C .tculjr Ro*d Loo*wNW?7jO 
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1 REM***MINOTRUR*** 

3 REM**#R.MIRH <C>1982*#* 

10 FORfl=0TO1024 

20 P0KE6144+fi,PEEK<32768+fl> 

30 NEXT 

40 FORfl=0TO581 

50 RERDB 

60 P0KE6144+fi,D 

70 NEXT P0KE36869, 254 

100 DATR8,0,0,0,0,0,1,14 

110 DRTR0, 0,0, 0,0,0, 192, 32 

120 DATR0, 0,0, 0,0, 0,0,3 

130 BRTR0,0,0,0,0,0,0,64 

140 DRTR0, 0,1,2,4,8,16,32 

150 DRTR0, 128,96,16,8,4,194,16^ 

168 DRTR16,32,35,66, 132,68, 34, 17 

170 DRTR24, 6, 129,64,32,16,8,4 

180 DRTR8, 0,224, 16,8,4,3,65 

190 DRTR0,8,4,2, 1,7,31, 191 

200 DRTA20, 41, 226, 252, 255, 255, 255, 255 

210 DflTfll6,8, 135, 127,255,255,255,255 

220 DRTR4,8,85, 250, 252,248, 241, 226 

230 DRTR64, 137, 18,36,72, 144,32,64 

240 DRTR144,8,8,8,8,8,112,129 

250 DRTR128, 128, 128, 128, 128, 128, 128,8 

260 DATR12, 3, 0,0, 0,0,0,0 

278 DRTR131, 128,0,0,0,0,0,7 

280 DRTR160, 80, 40,20, 122,93, 143,215 

290 DRTR255, 127,63,31, 15,3, 159, 106 

300 DRTR255 , 255 , 255 , 255 , 255 , 255 , 255 , 253 

310 DRTR255, 255, 255, 255, 255, 255, 255, 107 

320 DRTR132, 105,82, 111,79,31,255,255 

330 DRTR129,2, 1,128,64,32,0,192 

340 DRTR2, 14,240,0,0,0,0,0 

350 DRTR0, 1,0,0,0,0,0,0 

360 DRTR8,240,128, 185, 112,9,6,0 

370 DRTR32,24,4,11,4, 197,36, 126 

380 DRTR10, 18,226,0,0, 128,64,32 

390 DRTR220, 132,4,22,33,32, 16,8 

400 DRTR171, 8, 8,8,0, 0,0,0 

410 DRTR252,224, 192,64,0,8, 100,130 

420 DRTR96, 32, 16,8,4,4,5,2 

430 DRTR0, 0,0, 0,0,0,0, 192 

440 DRTR188, 252, 62, 249, 153,153,173,49 

450 DRTR31, 17,8,36,19,72,39, 16 

460 DRTfl8,136, 105, 115,141,0,0,0 

470 DRTR31,98, 132,136, 114,5,122,2 

488 DRTR3, 2,131, 131, 131, 6,9, 9 

490 DRTR0, 128, 128,64,33, 18, 12,8 

500 DRTR32, 16, 16,240, 16,0,0,0 

510 DRTR17, 16, 16,16,16,8,4,12 

528 DRTR0, 0,0,0,0,7, 8, 18 

530 DRTR0, 126, 129,0,255,0,0,0 

540 DRTR0, 0,8,0,0, 224, 16,72 

550 DATfl9,9, 10,2, 1,1,1,3 

560 DRTR14, 11, 11, 11,9,9,9,9 

570 DRTR39, 39,229, 228, 226, 224, 240, 248 

588 DRTR0, 128, 129, 129,66,36,60,0 

590 DRTR196, 228, 228, 36, 69, 15,31,63 

600 DRTR4,56, 1 12, 144, 144, 144, 16, 16 

610 DRTR9,9,9,9,8,8,8,4 

628 DRTR252, 251 ,249, 253, 255, 255, 127, 255 

630 DRTR8,255, 36,36, 165,247,255,255 

648 DRTR127, 191, 190,254,254,254,254,252 

650 DRTR16,16, 16,16, 16,16,32,32 

660 0RTR4, 2, 1,0,0,0,0,0 

6?B DRTR126, 124,56, 146, 147,82,78,34 

688 DRTR103,1,0,204,51,35,51,115 

690 DRTR248, 240, 96, 161 , 97, 97, 194, 4 

700 DRTR32, 64, 128,0,0,0,0,0 

710 DRTR33, 16,8,4,3,8,8,0 

720 DRTR254, 124,0,0,0,255,0,0 

730 DRTR8, 16,32,64,64, 128,0,0 

740 DRTR0, 0,0, 0,0, 0,0,0 

750 DRTR0,0,0, 171, 168,232, 168, 168 

76B DRTR0,0,0,227,132,135,132,132 

770 DRTR0,0,0,17,149,153,153,149 

780 DRTR0,0,0,234, 10, 196,4,228 

798 DRTR281 , 169, 198, 198, 166, 198,0,0 

888 BRTR193, 161, 161,193, 161, 169,0,0 

810 DRTR20, 181,85,21,21,21,0,0 

820 DRTR201, 41, 47,233,41, 41, 0,0 

1000 PRINT'Tr 

180 1 FORX=0TO505 POKE7680+X , 64 : NEXT : 

1010 PRINT "*HUnU»M»I*R BCDE- 

1028 PRINT"IMP»FGHIJKLMNO- 
1830 PRINT"W»»PPQRSTUVWX- 





MINOTAUR IS for a Vic with a ?K expansion. 
Bach time the program runs it draws a 
different maze. The player's task is to move 
from start to finish in the shortest possible 
time, using the B, N, H and space keys to 
direct a light square left, right, up and down — 
respectively. 

Before setting up the maze, the program 
displays the Minotaur in what might be called 
an opening-page sequence. By making 
. extensive use of user-defined characters a 
rather startling display is achieved which j 
pushes the Vic graphics to the limit. / 

However, strictly speaking, this j 

display is not essential to the rest 
of the program and accounts for 
nearly half the program's length. Anyone 
who wishes to forgo this graphic treat can . 
save themselves a lot of keying in. To do 
this leave out lines 40 to 2050; keep line 70 but 
remove the Next at the beginning. 

When you run the program nothing apr 
on the screen for about 45 seconds. It takes 
_ this amount of time to set up the high-res 
1 graphics. 

Vic owners with 16K or 8K expansion packs 
might like to try their hands at converting 
Minotaur to the different memory ^on- 
figuration. One solution to this problem 
would be to move the start of Basic to 7168 
1 and load the new character set to 5120. They 
will need to type in Poke 7168,0: Poke 44,28 
before loading to move Basic, and Poke 
36869,205 to relocate the character definitions 
', at 5120. 

All references in the program to the screen 

;ind colour memory maps, as well as the start 

i of the character set, will also need to be 

t changed. _^t 



>» fc **VWY 1 





(ifiiiliu. 







KW ^ 




3r^ 



02? 
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1046 PftlMT-ltGMWi'ZtSJt* !- 

1050 PRiHT-rtMtw — $*•/.*<- 

1060 PRINT"«M*M— ;•♦,-- 
1070 PRINT-IMMM— ./012- 
1080 Pft I KT -IWMM- 34367- 
1098 PRINT"W8»»»— 89 ,<- 

2000 PR INT -IMMM— *>?- 

2001 PfiINT"lMaM»Wt«M»l— * 

2002 PRiNT":iuimiiiniini>»MM»nM r 

2010 POKE 7908, 34 

2020 F0RX=24T03l 

2030 POKE36079.X 

2040 FORT-1TO500NEXTT.X 

2058 G£Tft*IFft*«""THEN2020 

2060 POKE 36869, 240 

2070 PRINTCHR*<142)*3r, 

2080 P0KE36879,25 

2090 INPUT" INSTRUCTIONS" , ft* : IFLEFT«<R*+"Y" , 1 >O"N"THENGOSUB2690 

2100 P0KE36879.93 

2110 PRINT-.T 

2120 XM-22VH-21 

2130 DIMH2;<XN,VM>,UJi<3> 

2140 FORL»38400TO38905 POKEL.7 NEXTL 

2150 FORL«ITO20MZ2<0,L>-10MZX<XN,L>"10: NEXTL 

2160 F0RL-IT021 MZ*CL,0>=5 MZ/i<L.VM>-5 NEXTL 

2170 rtZX<0,0>M5rtZX<0.YH>M5 M2vKXM,0>-15 MZS<<XM,Yt1>-15 

2180 X«10V=10 

2190 fi»0 

2208 IFMZ>:CX-l,V>-0THENUX<ft>-l R*ft*l 

2210 IFM2yi(X,V-l>-0THENUX<fl>-4fl-ft*l 

2220 IFMZ?i<X,V+l>-0THENU5i<ft>-2:fl-fi+l 

2230 IFHZJi<X+l,Y>-0THENUX<fi>«3fl«flM 

2240 IFft«0RNBX-10fiNDV»I0THEN2410 

2250 IFR»0THENR-INT<HZtf<X,VV256> GOTO2340 

2260 B-INT<RND<1>*<A+1>>:IFB>*ATHEN2260 

2270 R-U/i<B> 

2280 IFR-1THENMZX<X,V)*<M2K<X,V>0R1) rG/JCX-l » V>-<3*2560R4> 

2290 IFR-2TH£NrtZ%(X,V>-<M2ZCX,V>0ft2> MZ*<X, Y+l >"<4»25€OR8> 

2300 IFR"3THENM2X<X,V)-(nZX<X-V)0R4)n2^<X+l.Y>-<2560Rl> 

2310 IFR-4THENI12*<X,Y)-<HZZ<X.V>0R8> N22<X, Y-l >-<2t2560R2> 

2320 GOSUB2800 

2330 POKE38400+22«X*Y,7 

2340 IFR-1THENX-X-1 

2350 IFR-2THENV-V+I 

2360 IFR«3THENX=X+1 

2370 IFR-4THENY»Y-1 

2388 GOSUB280O 

2390 POKE3S480+22*X*Y,2 

2400 GOTO2190 

2410 X=t Y=l:flZX(l-i;«MZ*<l,l>0R8 GGSUB2886 

2420 X«lV«0:|iZX<l,0>»2'GOSUB2800 

2430 X-l :Y»0:f1ZJ«l,0>«'2:GOSUB2880 

2448 X-21 Y-20 :MZ^(21,20>«M25i<21,20)OR2 GOSUB280e 

2450 X-21:Y-21:MZ/{C21,2l>-8:GOSUB280e 

2460 X-l Y-0 

2470 TI*- "000000" 

2480 GETft* 

2490 PRINT "M0I"INT<TI/'6V10 

2500 POKE38400+22*X«Y,4 

2510 IFfi»«"H , 'flND<HZ«(X,Y>ftNDl><>0T«NX-X-l 

2520 IFR*="B"RNDCMZXCX,Y>AND8X>0THENY-V-1 

2530 IFft»«"N"fiNDCMZ7i<X,Y>flND2)O0THENY»V*l 

2548 IFft*»" "ftND<tt27C<X,V)ftND4)O0THENX»X*l 

2550 POKE38400+22*X+Y,3 

2560 IFXO22RNDYO2ITHEN2480 

2570 RESTORE 

2588 P0KE36878.15 

2585 FORL-ITO20 

2590 FORH=>228TO160STEP-4 

2595 POKE36876.M 

2680 NEXTW 

2610 FORM-160TO220STEP4 

2615 POKE36876.M 

2620 NEXTH 

2630 NEXTL 

2640 P0KE36878,8 

2650 P0KE36876,8 

2668 PRINT"M*M«MPR£SS <RETURN>"; 

2670 GETft*IFfi*OCHR»U3)THEN2670 

2680 RUN 

2690 PRINT"^*»*»WMINOTftUR»»#»«*5" 

2708 PRINT"*JHIS PROGRAM DRftUS ft MAZE." 

2710 PRINT'tfr-OU'RE TO HOVE fiCROSS IT IN THE SHORTEST POSSIBLE TIME." 

2720 PRINT"WHEN THE MAZE IS READY (TOTALLY RED>YOU GUIDE THE LITTLE LIOHT"; 

2730 PRINT" SQUflRE HITH = ■ **" 

2740 PRINT" SB* M" 

2750 PRINT" 3KSPflCE>r 

2760 PRINT"*THE START IS IN UPPER LEFT CORNER, THE FINISHIN THE LOWER RIGHT ONE 

2770 PRINT"»i«PRESS*»*RETURN**Wr 

2788 GETR*:IFR*aCHR*<13>THEN2780 

2790 RETURN 

2800 IF<<M2^CX,Y>ANDl><>0)flND<<N2JC<X,V)ftND8)O0>THENF*32+128GOTO2840 

2818 IF<CMZ7i<X,Y)ANDl>O0)THENP-101+128-GOTO2840 

2820 IF<<MZ^<X,V)ftNB8X>0>TMENP-99+128 GOTO2840 

2838 P«79+128 

2840 POKE7688+22*X+Y,P 

2858 RETURN 

2860 DATR187, 4. 187, 4, 201, 2. 201, 4, 201, 2, 195,2, 195, 2, 183- 2, 163, 2- 175.6- 163, 1,175, 

2870 DATA183-2, 195,2. 195,2,201 ,2- 195,2, 183,2, 163,3. 175, 1 , 183,2, 183.2, 175,2. 175, 
2.163.6 m 
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Outstanding Features 

• Super strong nylon and steel construction, built to last. 

• A total of 8 directions plus 2 large fire buttons. 

• Arcade proven moulded leaf switches ensure incredible reliability, 

• Complete with self contained boxed interface which simply plugs 
into the Spectrum expansion port (with or without printer). 

• Easily programmed in BASIC or M/C 

These arcade games, designed exclusively for the Joystick by leading 
software houses, are now available for Spectrum: 

Time Game M/C 48K £6.95 

Meteroids M/C I6K £4.95 

Spooky Man M/C I6K £4.95 

Cosmos M/C I6K £4.95 
Watch this space for new software! 

KEmpsron 

■^ MICRO " ELECTRONICS 
1 80a Bedford Road. Kempston. Bedford MK42 8BL 



I wish to order 



Quantity 



Item 



Post & Packing 



Price 



£100 



Total (VAT inclusive) 
Cheques/Postal orders should be made payable to 
Kempston (Micro) Electronics 

Name 



Address 



Post to Kempston (Micro) Electronics, Dept 

180a Bedford Road, Kempston, Bedford MK42 8BL 




Keyboard with 
Electronics 
for ZX81 



HTHrErra:, 






A hj sue, lull travel 4Jkey keyboard that's simple to add to your ZX81 and 
requires no soldering in the ZX81. 

Complete with the electronics to make "Shift Lock" "Function", and "Graphics T 
single key selections making entry far easier. 

Powered from ZXBl's own standard power supply -with special adaptor supplied 

Two-colour prmt for key caps. 

Amazing low price only £19.95 md. VAT and carriage. Order As LW72P 

Fuf details in the June 1982 issue of "FJectronks -The Maptin Magaane" on sale 
at all good newsagents price 60p. In case of difficulty send 60p to address below. 
or £2.40 for annual subscription (4 issues) 



ifDnnpiLiimi 



Electronic Supplies Ltd 

P.O. Box 3. Rayleigh. Essex SS6 8LR. Tel (0702) 552911 

Retail shops at 

159 K.ng St., Hammersmith, London W6. TelOl-7480926 
284 London Road. Westcliff on Sea. Essex Tel (0702) 554000 
Lynton Square, Perry Bar*, Birmingham. Tel: (0211356 7292 
i Shops closed Mondays) AH mail to Rayleigh address . 



Now available from J. P. GIBBONS A.I.B. 

« Author of Th« Bail B«nklno Program! In Th» World!! 

The PBS Bank reconciliation is 

believed to be the first such program 

to be available for the Sinclair ZX81 

and ZX Spectrum 

• AUTOMATICALLY MATCHES SANK STATEMENT ITEMS WITH TRANSACTIONS 
RECORDED IN YOUR 'PERSONAL BANKING SYSTEM 

• LISTS ALL OUTSTANDING ITEMS SUCH AS UNCLEARED CHEQUES. FUNDS 
RECEIVED BUT NOT ADVISED TO YOU. BANK CHARGES - HIGHLIGHTS ALL 
DISCREPANCIES NO MORE 'SCRATCHING AROUND' TO TRY AND FIND OUT 
WHY YOUR STATEMENT BALANCE IS DIFFERENT TO WHAT YOU EXPECTED. 

• FULL SEARCH FACILITY. ALLOWING ONSCREN CORRECTION OF ANY ITEM 

• SAVES AND LOADS DATA TO AND FROM TAPE IZXSt VERSION. AT OOUf/LE 
SPEEOI. EXCHANGES DATA WITH THE MAIN PBS PROGRAM. NO NEEO TO SAVE 
PROGRAMS. 

• SINGLE KEY OPERATION - USES MACHINE CODE KEYBOARD SCAN FOR 
SINGLE LETTER COMMANDS 1ZX81 VERSION). 

• EXTREMELY EASY TO USE NO JARGON TO WADE THROUGH BEFORE YOU GET 
STARTED DEMONSTRATION PROGRAM INCLUDED. 

• ALL ITEM LISTS, SEARCHES (WITH TOTALS!. CAN BE OUTPUT TO YOUR ZX 
PRINTER. 

• FULL INSTRUCTIONS INCLUDED 

• UNIQUE AFTER SALE MAINTENANCE PROVIDED 

• OPERATES IN CONJUNCTION WITH THE PERSONAL BANKING SYSTEM' 
(FULL INPUT b CORRECTION FACILITIES PLUS AUTOMATIC POSTING OF 
STANDING ORDERS ON OUE DATES AND FULLY DETAILED STATEMENTS). 

SO BANISH THE HEADACHES. MAKE LIFE EASIER FOR YOURSELF. SEND £)5 FOR 

THE PERSONAL BANKING SYSTEM <■ PBS BANK RECONCILIATION AND 

USERS MANUAL. 

EXISTING CLIENTS NEED ONLY SEND f5 FOR THE PBS BANK RECONCILIATION 

WHICH WILL OPERATE WITH THEIR PRESENT PBS. 

THE PERSONAL BANKING SYSTEM IAS REVIEWED IN POPULAR COMPUTING 

WEEKLY - 1ST JULYI IS AVAILABLE SEPARATELY FOR C9.96 FOR CASSETTE b 

USER MANUAL 2X81 PBS OWNERS CAN ORDER THE SPECTRUM VERISON FOR 

JUST £6. 

PLEASE SPECIFY WHETHER 2X81 II6K) OH ZX SPECTRUM I4BK). 

Guaranteed Software available from: 

J.P. GIBBONS A.I.B. 

14 Avalon Road, Orpington, Kent, 

BR6 9AX 

Your PBS is never out of date! 
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ZX81 (16K) 

MAP ASSISTED 

COMPUTER 

WARGAMING 

Historically accurate Simulations 



CARRIER STRIKE 



£12.50 



In August 1942 Japan despatched a carrier fleet to support 
transports on their way to rein f orce Guadalcanal. 
On August 23rd aircraft from the USS Saratoga sighted part of this 
fleet. The Battle of the Eastern Solomons had begun. 
Historically the outcome was a draw. Can you change history and 
provide the Americans or the Japanese with a decisive victory. 
Carrier Strike gives you that opportunity, recreating all the problems 
facing the Admirals of the time. 

Other Battles Available: — 

Napoleon at Austerlitz £12.50 

Desert Rats £12.50 

Cheques or PO's made payable to: 

K W SOFTWARE 
155 Ringinglow Road, Sheffield S11 7PS 



ZX Workstations . . 
for Spectrum&ZX81 



prices (Cs.inc VAT) 
Spectrum m 
ZX81 15 

Postage 2 

Extras 

a "oy base K c 
speaker t* 



/ 



These stylish plinths, 
in tough moulded ABS, will raise and tilt the TV for better 
viewing, and angle the computer tor easier typing. 
The power supply is fixed underneath. The printer can be 
used with the Spectrum version, the RAM with the '81', 
and the cassette player with both. Fulldetails from : 
Peter Furlong Products. Unit 5c, South Coast Fid Ind. Estate. 
Peacehaven. Sussex BN98NA. Tel (07914 ) 81637 



Every computer needs a 

[CHATTERBOX!] 

^OK Spock, you win this time, 
for 

ZX81 
SPECTRUM 



SAVE£££s 
ILY 






.\ I , AM 

sruAMi 

SYSTEMS 



NASCOM, VIC, PET. 
BBC. APPLE. TRS80. 
IBM. CRAY. ETC. 
(Please stats) 

At last! Genuine phonetic synthesis at a sensible 
price. Gives your computer an unlimited vocabulary 
(nothing more to buy!). Self contained speaker/ 
amplifier, Sinclair connector etc, PLUS Expansion 
socket for BIG EARS AND Monitor socket for Music 
Board. Full instructions, technical notes and 
programme examples supplied with this outstanding 
educational unit. r»on 

OR COMPLETE D.I.Y KIT tob* 

DEALER ENQUIRIES WELCOME 



As seen on BBC TV "Computer Programme' 

*BIG EARS* 

SPEECH 
INPUT 
FOR ANY 
COMPUTER 



>/^\ 



*>~c> 



s««>« 



neoocNT 



Hugely successful Speech Recognition System, 
complete with microphone, software ano full instructions. C /l O 

BUILT TESTED i GUARANTEED ONLY Jt»4«7 

PLEASE STATE COMPUTER: UK1 01. SPECTRUM, ATOM. NASCOM2, 
Vic 20, Micron. 2X80781, PET. TRS80. MZ80K. APPLE II. BBC MICRO 



NEW: FAST MACHINE CODE FOR ZX SPECTRUM 



£7 40 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO) 
+ 16 LINE CONTROL PORT 



Play 3-pan music, sound effects. 

drums etc Full control of attack, decay 

and frequency Input/Output lines provide 

control end monitor facility for Home Security. Robot Control, 

Model Railway etc etc, Works with or without 1 6K RAM. 

Add keyboard to make a live performance polyphonic synthesiser! 
Full Instructions/software included. 



AMAZING VALUE AT ONLY 
Extra 23 way connectors at £2 60 



£19.50 nor) 

£25.50 (BUILT) 



THE COMPOSER 

Music Programme for above synthesiser. 

Enter and play 3 part harmony. 

Includes demonstration tunes. Recommended £7.40 



COLOUR MODULATOR KIT £15 

RGB in, PAUUHF out (not for ZX) BUILT £20 



SPECIAL OFFER 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor 



I.C. £18 



DATA £0.60 



Please add VAT at 15% to all prices. 
Barclay/Access orders accepted by telephone 



All enquiries 
S.A.E. please 



WILLIAM 

STUART 

SYSTEMS Ltd 



Dower House. BHIencay Road. 
Herongate. Brentwood, 
Essex CM 1 3 3SD. England 
Telephone. Brentwood (0277) 810244 
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Will assemblers become a 
thing of the past? Ian 
Maclean thinks so and 
helps to hasten the day by 
showing you how to hit 
the stack. 

Ai I OP A sudden Forth seems to have taken ofF 
in a big way; not only have we seen the arrival 
of the Jupiter Ace — the first-ever Forth home 
computer but the ZX-81, Atom, BBC and,Vic 
can all now use Forth, making it the second 
most popular high-level micro language. 
Speed is a major element in its appeal, and its 
speed is due to the fact that Forth is a 
compiled language, that is, the high-level 
words arc translated into a pseudo- machine 
code and then run in this form giving up to 90 
per cent of the speed of machine code. Could 
assemblers soon become a thing of the past? I 
think the answer is undoubtedly yes, within 
the next five or ten years. 

A good Forth analogy is given by the balls 
they put into plastic pipes in bingo. The 
number is put on to the top and can only be 
taken from the top of the pile. A stack is a pile 
of numbers worked on a last-in, firsi-out 
system. In Forth, the reserved words Do, If, 
Int, take their arguments from the stack; a 
simple Basic-Forth example: 

BEEP 50. 100 100 50 BEEP 

Although Beep is not standard Basic or 
Forth, it demonstrates the principle admir- 
ably. The Basic word Beep is interpreted 
during Running, the interpreter comes across 
the word Beep and commences to look for the 
two numbers and the comma which it requires 
to function. In the meantime, the Forth 
compiler has put the two numbers on the stack 
and already executed the word Beep. 

Before I proceed with the comparisons there 
is one further idea which the Basic user has to 
come to terms with, and that is that there is no 
actual program. Each sub-program is defined 
and given a name by which it can be called and 
executed, for example, a routine called Part 1 
would have the following structure: 
: PART 1 
(ROUTINE); 

Note the space between the colon — which 
signified a word definition — and the name. 
Also notice that the word is terminated with a 
semi-colon. On then to the Forth words which 
you can put in your word definitions. 

Let: The Basic word Let is used in 
assigning a value to a variable. In Forth there 



arc no pre-defined variables, so before you can 
define a word using a variable, you have to 
define it. To set up variable A, for example, 
with an initial value of zero we type: 

VARIABLE A 
Now the computer knows what you are talking 
about when you refer to A. To put a number 
in a variable, A again, we type: 

n A I 
where n is the number to be put in A. To 
recall the value from A back on to the stack we 



use 



A@ 



This may seem strange at first, but so did 
Basic when I first started programming. 

Goto: This word does not exist in Forth, 
nor docs it have any direct equivalent. The 
nearest thing to it is Gosub — this is easy. To 
call a routine, the routine is first defined as a 
word, then the word is simply incorporated 
as with any other Forth word. So in this 
way a program may be initially written as 
several subroutines and end up defined by a 
single word and Run as such. 

For-Next: These words are replaced in 
Forth by Do and Loop or +Loop. The limit 
and initial value of the loop are put on to the 
stack first, before the word Do: 

10 DO 
This is the same as 

FOR variable = TO 10 

At the end of a loop wc can replace the Basic 
word next with either Loop or + Loop. Loop 
means "Jump back to Do and add 1 to the loop 
counter". +Loop means "jump back to Do 
and add the value on the stack to the loop 
counter". In other words, +Loop is used for 
step values other than 1 and is added at the 
end of a loop like so: 

2+ LOOP 
This means "step 2" although other values 
could be used instead of two. 
Our loop now looks like this: 

(limit) (initial value) 

(routine) 

(step value) + LOOP 
In Forth, there are several kinds of loop, a 
further two, in fact. These are conditional 
loops; Begin — Until and Begin While. These 
two types are quite simple, but come in very 
handy. 

Firstly, Begin-Until; this is a conditional 
loop which will repeat the routine it encloses 
until a positive value is left on the top of the 
stack before Until. Since we know how to read 
variables, we can control a Begin-Until loop 
with one, A, for example: 





BEGIN 

(routine) 

A @ UNTIL 
The same applies to the Begin-While loop 
which will repeat the loop While the value 
before While is positive. Again, if the variable 
A is controlling the loop, it would look like 
this: 

BEGIN 

(routine) 

A <S> WHILE 

Rem: A remark in Forth is very simple, the 
comment being closed within brackets: 
(THIS IS A COMMENT) 

Be careful here, Forth has no mathemaiical 
parentheses, so if you attempt anything along 
those lines you will end up with a jumbled 
comment. 

Input: Forth's equivalent of Basic's Input is 
Query, which opens up the input buffer for a 
numerical value to be entered. 

Forth also has another kind of input 
statement, though: Line, which will take an 
alphanumeric input from the buffer and 
execute it as a "program" line, before 
returning back to the main flow. I use it at the 
end of games, for example, one called Game: 

: GAME 
(main program) 
LINE ; 

: YES GAME ; 
: NO : 

In this example Line allows the user to call a 
word; in this case it would follow the prompt 
"play again". By typing Yes the user calls the 
word Yes which in turn executes Game again. 
If he types No then he executes the word No 
which Quits the program and hands the 
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FOR 
USERS 




keyboard back for programming. 

Print: Forth has two very different words 
for printing characters. Firstly, there is ." 
which is the equivalent of Print and is used 
in much the same way: 

." HELLO" 
is the same as 

PRINT "HELLO"; 
Note the space between." and the first 
character of the string. To get on to the next 
line we use a carriage return CR, thus: 

." HELLO" CR 
is the same as 

PRINT "HELLO" 
In some cases it is only necessary to print out 
one character, here we use Emit. Emit will 
print out after the last print position the 
ASCII character whose value is on the stack. 
For example: 

65 EMIT 
prints an 'A'. To Emit a space we can use a 
special word called 

SPACE 
Further to this, to emit several spaces Forth 
contains a word called Spaces, which takes the 
number of spaces to be emitted from the top of 
the stack. So, to emit ten spaces we type: 
10 SPACES 
If-Then If-Then in Forth is the same in 
theory as Basic's version, but is somewhat 
'jumbled'. As a rough guide: 
IF A -0 THEN 
and 

A@0-IF 

(routine) 

THEN 

These are the same. This can be repeated with 

0> and <K. The word If in Forth is consider- 
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Figure 2 





Listing 7 






Stack 




Definition 


: NUMBERS 




Program name - type this word to run program 


." ENTER ANY NUMBER- 


Prompt 


QUERY 




Inputs value 


." TYPE :" CR .' 


SQUARE TO 




SQUARE THE NUMBER" CR 




." CUBE TO CUBE THE NUMBER" 




CR ." OR" CR .' 


PATTERN TO 




MAKE THE NUMBER INTO A 




PATTERN" 






LINE 




Allows Forth word to be called 
End of numbers word definition 


: SQUARE 




Program name 


OUP 




Duplicates number on top of the stack 






Multiples the two numbers on the top and second 

stack positions 

Outputs the number on top of the stack 


t 




End of Square Word definition 


: CUBE 




Program name 


DUP * SQUARE 




Squares number and calls square' to square it again 
and print it out 






End of cube word definition 


: PATTERN 




Program name 


10 DO 




Starts loop from to 10 


DUP 

1 




1 retrieves the loop counter value 


SPACES 




Outputs T number of spaces 


.CR 






LOOP 




Increments loop counter and jumps to 'DO" if not 10 


10 DO 




Starts loop from 10 to 


DUP 1 SPACES 


CR 




1- 




Takes 1 from 0. Puts - 1 on stack 


+ LOOP 




Adds - 1 to loop counter; decrements loop counter 

by 1 

End of pattern word definition 



Machine 


Company 


Price 


Where obtainable 


ZX-81 


QCP 


£10 


11c, Hercies Road, Uxbridge, Middlesex 


ZX-81 


Artie 


£29.95 


396 James Reckitt Avenue, 
Hull, North Humberside HU8 0JA 


Atari 


Maplm 


f49.96 


P.O. Box 3. Rayleigh, Essex 


Vic 


Adda 


£38.95 


Adda: high street stockists or 
154 Victoria Road, London W3 


Atom 


Acomsoft 


£17.50 
(with manual) 


4A Market Hill. Cambridge CB2 3NJ 


BBC 


Level 9 


£15 


229 Hughden Road, High Wycombe, 
Buckinghamshire HP13 5PG 


Dragon 32 


Microtanic 


£24.95 


235 Friern Road, Dulwich, London 



ably different from Basic's version as it wilt 
execute the routine if it finds a positive value 
on the stack. This positive value is usually 1 or 
as this is what = , 0< and 0> produce: 
0" puts a 1 on the stack if the value formerly 
on the stack is zero. 

0< puts a I on the stack if the value formerly 
on the stack is negative. 
0> puts a 1 on the stack if the value formerly 
on the stack is positive. 
The word Else can also be used so: 



IF 

(routine executed if 

stack value is positive) 

ELSE 

(routine executed if 

stack value zero or less) 

THEN 

Finally, a program — listing 1 — written to 

demonstrate some of the terms briefly covered 

in this article. Don't be put otTby its apparent 

complexity as all of the words used have been 

explained. B 

YOUR COMPUTER. FEBRUARY 1983 89 






! 






THE PROFESSIONAL APPROACH TO 

SPECTRUM 

SOFTWARE 



We are a well established software 

company expanding into the field of 

Personal Computing. 

ENHANCE YOUR BASIC 

Now available BASIC toolkit includes: 

• Add logical arithmetic functions 

(AND, NOT, OR, XOR) 

• List all BASIC variables and arrays 

• Speed up your games with our fast 

screen output. 

• Renumber your program 

(including GOTO and GOSUB) 

• All routines in machine code 

• Easily called from BASIC 

• Fully documented 

• Runs on 16K and 48K SPECTRUM 

£9.95 inc VAT ( + £lp.&p.) 

7b order or to obtain details of our other products contact: 



Malva Ltd. 

REAL TIME SOFTWARE SPECIALISTS 



70 ASHCHURCH DR. 

N0U.ITQI 

MTTIRBHIM 

HQB2RI 



BEEB BITS from CLARES 



BEEBSTICK: 

FuSry proportional high quefctv Joystick compleio with 4 pr<vjtr»m* As reviewed 

•n ih* November i«*ue of •8SE8UC. €29 96 

CASSETTE LEADS: 

DIN to DIN + Remote ,..., f2 50 

DIN to 3 Jacks . f_2 50 

DRAGON Lead £2.50 



MONITOR LEADS; 

BNC to Phono £2.* 

Phono to Phono . C1.60 

6p*>OIN to DIN RGB LEAD (2 50 

SERIAL PRINTER LEAD {Acorn Specs) t7.50 
All Leeds ere Top Quality end carry an Unconditional Guarantee 

SOFTWARE: "GRAFKEY" & "GRAFSTIK" 

Thee* euperto program* Mm you to easily create graphics, diagram*, technical drawings 

etc. The drawing can then be saved to tape and included In your own program* bv using 

the very short REDRAW routine provided. Mode* include 

line*, rectangle*, triangle*, circle*, write and ei m up to 8 

colour*. A very special mode a the RUBBER BANDING la* 

teen in that famous HORIZON TV program! Now you can 

do it on your BEES Used *i schools and industry GRAFKEY 

is lor keyboard and GRAFSTIK win work wrth ANV joystick. 

Data is common to both program* and win be compauble 

with GRAFPAD and GRAFPEN when available 

JOYSTICK GRAPHICS" » similar to GRAFSTIK but only 
me* kne mod* giving more control over the knee, screen, 
scale and array. 

• JOYSTICK PACK ONE" contain* 2AP b SKETCH (two ol the program* free wrth 
BEEBSTICK 

ALL PROGRAMS ARE PRICED AT £6 76 Inc but are worth doubl. 

ALL PRICES INCLUSIVE OF VAT h CARRIAGE - NO EXTRAS 



ST4 






v 



CLARES 

222 Townfield Road, 
Winsford, Cheshire CW7 4AX 
Tel: 06065 51374 




DOWIMSvW 



ELECTRONICS (UK) LTD. 



MORE MEMORY FOR YOUR 
ZX81 OR SPECTRUM! 



7~7 N E W! 32K RAM FOR SPECTRUM 

' • aim etash 




MEMORIES 

FOR THE 

ZX81 



The Downsway 64K Memory* slots directly on to the 
computer, without needing an additional power supply, or 
adding any extra load to the internal 5v regulator. Trade in 
your old 16KRAM Pack (any make, any age, any condition) 
for £1 2.50 against a Downsway 64K Memory to bring the 
price down to only £47.45 plus p & p. Without trade-in, it 
costs just £59.95 plus p & p — still incredible value! 
If you only want t6K of memory for your ZX81, the 
Downsway 1 6K RAM Pack offers the same benefits of high 
quality and low price at only £24.95 plus p & p. 
Both memories measure only 2Vj x 1'6 x 1 in. and are 
supplied with a foam cushion strip to provide added 
mechanical stability. 

* Reviewed in ZX Computing Aug/Sept 1982 and Popular 
Computing Weekly 22/7/82. 




A full 48K of memory for the 1 6K Spectrum — simple D.t.Y. 
installation by just undoing 5 screws and plugging in! 

For Issue One machines (with light grey keys) — a RAM 
board of advanced design using "state-of-the-art" technology 
— only £42.50 plus p & p. 

For Issue Two machines (with dark grey keys) — a simple 
plug-in kit of I.Cs which fit straight in to the sockets 
already provided'.only £32.50 plus p & p. 

Both come with fully detailed, illustrated instructions. 



Nalu rally Downsway add-on memories are fully tested and guaranteed, 
but should you be dissatisfied for any reason, just return the 
memory within 14 days for a full refund (and your old 16K RAM 
pack, where appropriate). 
Please allow up to 28 days for delivery. 



DOWNSWAY ELECTRONICS (UK) LTD. DEPT. M, DOWNSWAY HOUSE. 



Pleas© send me: 






Qty. item 


Price 


Total 


32K RAM Board (issue 1 Spectrum) 


£42.50 




32K RAM Kit (Issue 2 Spectrum) 


£32.50 




64K Memory for ZX8I at trade-in price 


£47.45 




64K at normal price 


£59.95 




16KRAM 


£24.95 




Post & packing 




£200 


Total 




C 



EPSOM ROAD, ASHTEAD. SURREY. 

My cheque/P O /Money Order is enclosed 
Please debtt my Sarclaycard No 
Name . 
Address: 
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THAT 



I ' 



AGON TEXT 



AND GRAPHICS MIX 



10 GOTQ800 

14 REM MODE A CURSOR ', 

15 ft*=INK-evs iFfl*=' • THENDRRW"XCC»;Rl,XCR*,Lr G0T013 ELSEGOTOa00 
24 REM DRAW TE 

Zr< DRflWC"*-C5«+ P"+D»t- , "3"-t--?TO«--'; ■ OWASC ' ^0?U8:D3 34,33,36,37, 

38,39.40/41, 42,43,44,4! ',48/49,50, 31 ,32. 33.54,33/36/37. T5S 

60,61/62/63,64/65,66,67/68 6? 78 71 72, \ 78. 79,80,81, 

82, 83 - 94 , 83/ 86 . 87 , 38, 89 , 30 • RETURN 

32 REM TEXT DRTR 

•JSER-DEFINRBLE" RETURN 

34 DRRW"eM+0,-6DBM-»-2,-i-0UBM+4.+iS" RETURN 

33 DRRW"BM-7.-?E38M+4.+10" RETURN 

36 ORflWBM-4.-7H3BM+7,+10" RETURN 

37 DRRWBM-:? < -7E2F2BM+4 , +7" ' RETURN 

38 DRfii-' BM -10GBM*7,-3" 'RETUPN 

39 DRAW8M+0, -6DBM+-4, +3" RETURN 

40 DRAW"BM+2,+0HU4EBM+4,+S' RETURN 

41 DRAW"BM+1,+-0EU4HB M - RETURN 

42 DRRW"BM+0, - 1E4BM+8, +4H4BM+S. +3" RE* 

43 DRfiW"8M+f :U2D4BC RETURN 

44 DPAWBM-! .+8DGBM- • RETURN 

45 DPAW'BM ■ : " RETURN 

46 DRRWBM- 1 , +0UBM+4 . + 1' RETURN 

47 DPnH"BM+0,-lE4BM+4+5- RETi.iRN 

48 DRflW"BM+0,-lFR2EU4HL2GD4BM+*+r RETURN 

49 DRRU"BM+1.+0USGBMm-.+<v RETURN 

50 DRRWBM* 4 +8L4UER2EU2HL2GBn+8/ +5" RETURN 



31 DRRWBM+0-1F 

52 DRAWBM+3,+0 1 . 

53 DPAWBM-K 

54 DRAW- BM-0.-2; 
53 DRAW 'BM+?:.*P'. 
56 DRAW BM+1 *0" 



■■■"•2EUHL2GBM+3 +5" RETURN 
IR4BM+4/4-3" RE1 

'■' I 
" BM*4 • PM 

W2L4BM+8/+6" RETURN 

JER2PDQ, ;-.*0 RETURN 

57 DRAWBMt-0 .-•■ HL2GDFR3BM+ 4 , »? ' C-ETURN 

58 ORAW"BM+0,-3">BM*0. +2D8M+4 *t RETURN 
53 WWWBM+8 SDBT ►©" *ETi 

60 RETURN 

61 DPAWBM+0,-2R4BM+P(/-2L4BM+8-+4" RE T URN 

62 RETURN 

63 DP- : :.+0UeM+0,-lUREUHLGBM* 7.+-; "RETURN 

64 REM 

65 DRAWU5ER2FD5U3L''' 

>"3FC'GFt>CL3U3R3BM+5, +3" PETi II 

67 DRAW'BM+1 , +0HU4EP.--'FH^.iGC"S>-p.5EDM+4 , * I RETURN 

68 ORAL- 1-8, 4-0 RETURN 

69 DRRW"R4L4U3R4L4U:-tR4&M+4.+6 PETLIRN 

70 DRRWU3R4L-'. M ^"'RETURN 

71 DRRW8M+1 , +0P2EULRDGL2HU4ER2FBM+4, +3" RETURN 

72 DRAW "U6D3R4U 306 BM+ 4+0" RETURN 
73 .DPAt-:"BM+l . +8R2LU6LR28MH -'"•" RE1 
74 DRflt' RN 

.''RRWU6BM+0, +3RE3G3F3BM+4 , +0" RETURN 

76 DRRWR4L4U6BM- ^CTURN 

77 ORRWU6F2E2D6BM*4,+0- RE' 

78 DRRWU6C-F4CI 

,'O4FBM+7.+0" RETURN 

80 DPP. DGL3BN+8, O Rl 

81 DRRWBM+l -iT.r:U4HL2GD4FBM-»-l,-2F2BM*4.*0" RETURN 

82 DRflW"U6R3FDCa-3RF3BH+4,+8" RETURN 

03 DRAWBM+0--1FP2EH4ER.- -7" 'RETURN 

84 t>RAW8M+2-*3U6L2R4BM- ^ETURN 

S3 DRRWBM*" r R2EU3BN+4/+6' RETURN 

86 DRRWBM+0 -6D4F2E2U4BM+4 . *6 RETURN 
37 DRRWBM+0 • -6D6E H4 +C, ' RE T 

88 DRRWUE4UBM*0 ■ ■ ■ •*8 • +6" RETURN 

89 t*PM"m±?. ■ -t-WUHZF ?<=?.Br 

98 DRRt. RN 

199 REM CHE. 'ND RASPBERRY 

200 IFINSTRr 1 8* R*>0THENSOUND2,3 GOTO: 5 
209 REM IF JTO 

[Ffl»€4THEN 

219 REM IF KEV S THEN INCREASE SCALE 

220 IFB"83flNDS<45TNENS«»S+4 GOT0298 

229 REr^ X THEN RESET SCflLE TO DEFAULT 

230 IFR-88THE- ~ J 

REM IF KEY C THEN PCLS SUBROUTINE 

240 IFR-67THEN500 

i listing continued on page 731 



That elusive ability to mix 
text and graphics on the 
hi-res screen is now yours 
with Keith Brain's Graftext. 

ONE OF the major criticisms of the Microsoft 
Extended (Colour Basic as used on the Dragon 
32 and the Tandy Colour Computer is that 
you cannot mix text and graphics on the high- 
resolution screen. In addition, colour in text 
mode is restricted to black on a green 
background. Well, like most facts, this is not 
strictly true if you arc a trifle devious. 

This Graftext program is a development of 
our Dragart program in November 1982's 
Your Computer and it achieves the aim of 
mixing text and graphics by Drawing tru 
on the high-resolution screen. This has the 
advantage that the text can be in any of the 
standard colours. It can also be of any reason- 
able size, and in four different directions on 
the screen. 

Custom character sets and user-defined 
graphics are no problem, as of course the 
Draw command can be used to construct any 
shape you like. The whole of the program 
works immediately in response to InkeyS 
commands. As the program is rather long the 
listing has many Rem statements to explain it. 
Remember that lower-case letters in the listing 
are inverse graphics on the screen. 

On running the program, the instructions 
can be displayed, the resolution, foreground 
and background colours are selected, and 
checked for validity, and the appropriate high- 
resolution screen is then displayed. 

At this point the program is in mode A, 
which operates in the same general way as 
direct drawing. The cursor draws in the colour 
selected by pressing the number corre- 
sponding to the required colour, in the 
direction selected by pressing U, D, I.. R, E, 
F, G or H. The scale of drawing is increased 
by pressing S and reset (o the default value by 
pressing X. 

To Paint part of the screen press P: co- 
ordinates 3nd colours will be requested. To 
Clear the screen use C, which requires that 
you confirm your request. To view the 
instructions press I, and press the Up cursor 
arrow to reach the Load and Save routines 
which allow you to dump high-resolution 
screens on to tape as machine-code files. 

Pressing the @ key will move you into the 
new B mode where text — or user-defined 
characters — are generated and displayed. 
This has a larger cursor just below the current 
text line. 

The most significant part of the program lies 

in lines 25-90. Line 25 evaluates the ASCII 

value of the key which has been pressed and 

uses this in an On-Gosub command to lead to 

I continued on page 73) 
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Cambridge Computer Store 



Two Great Micros 
- from Cambridge! 



ii - 



Spectrum 




03(30 

Computer 

Cambridge Computer Store 

1 Emmanuel Street, Cambridge CB1 1NE 

Phone (0223) 358264/65334 

Also in our 'Budget Micros' Depl. ZX8i Lynx Commodore 64 




SOFTWARE 



FAST ACTION GAMES 
FOR THE SPECTRUM 
AND ZX81 
ALL IN MACHINE CODE 



SUB TRACK (SPECTRUM) Use yooi wits to destroy the enemy 
submarines with depthcha'ges but watch out for their mines and 
their secret weapon Your ship coulri be b'own out of the water 24 
game variations 

TREASURf Hliru"SPE< <ROM!P«iiii.. 

smmcI of treasure' and gral -ts md •■ 
playeo with oi without moving obstac'es will, o, t .>'<iye 
players in opposition, or two players ir. pannership, and with part 
or all of the maze invisible. There are 144 variations of this 
fascinating game and even the game selector is fun to use 

HUNT H6K ZX81) A ZX81 version of Treasure Hunt with 48 
variations 

X MEN ( 16K ZX81) The only Puckman type game with all of these 
features: true gobbling action, bonuses, arcade type maze 3 lives, 
graphic display of lives left, 4 monsters, a den, booster buns high 
score, continuous on-screen scoring. 

SNACKMAN (SPECTRUM) All the features of X-MEN plus 16 
mazes 10 speeds and of course, high resolution colour graphics 
and great sound effects. 

UFO (16K ZX81I A fast moving space game, not recommended 
unless your reations are lightning fast. 

TRAP I16K ZX81) You control a growing wall and try to surround 
your opponent (computer or human) before he surrounds you. 12 
variations. 

£4.95 PER GAME ON CASSETTE 



Avatobte from 

BUFFER MICRO LONDON 
PHILLIP COPLEY. OSSETT 
GAMER BRIGHTON 
GEORGES BRISTOL 
MICROWARE LEICESTER 
SCREENSCENE CHEITENHAM 



By Mali Offfci 

Cheque P 0. To. 

AMBA SOFTWARE 

FREEPOST 

fnc stamp required! 

CAMBRIDGE 

CB3 7BR 




'At Last Your ChanceTo 
"rackThe Machine Code 






ZX81 and SPECTRUM OWNERS 



-fc If you are interested in finding out how a computer REALLY works 
and want to experience TRUE PROGRAMMING POWER THE 
MACHINE CODE TEST TOOL «s the answer. 

* The MACHINE CODE TEST TOOL is a utility program which comes 
complete with tutorial course enabling you to enter, test, display 
and debug hexadecimal machine codes simply and quickly. 

* THE MACHtNE CODE TEST TOOL is constructed to help the absolute 
beginner who wishes to explore this fascinating subject or the 
expert keen to polish up his machine code programs. 

% A HEX decimal conversion routine is contained within the 
program as standard 






I 
I 
I 



Post to: OXFORD COMPUTER PUBLISHING. 
4 High Street. Chalfont St. Peter, Bucks SL9 4QB 

Please send me Machine Code T esi Too's at £9 95 each 

Tick box tor edition required ZX81 SPECTRUM 

Send cheque/postal order to above address 

NAME . 



'rade Enquiries Invited ADDRI 



POSTCODE 



AVC 124 
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I continued from page 71) 

the line which contains the information to 

Draw that particular character. 

I he use ol (ASQCS) 32) means that [In- 
appropriate line number is conveniently the 
same as the ASCII code for thai charactei 
These characters arc constructed on a six-by- 
fivc matrix, and at the end of each drawing 
there is a blank move to the next draw 
position 1 he smallest size oi legible 
characters gives i dispta) ot ift h> huh- in 
modes 0, 1 and 2 and ot 32 by 19 in modes 3 
and 4. This drawing of the text will occiy in 
the colour, and at the scale, for !, you have 
selected in mode A 

To vary these @ must be pressed to return to 
mode A, the paiametei changed, (hen @ 
pressed again u> ictum io mode B to continue 
with the text When the space bar is pressed 
crisscross moves in the background colour are 
madi at the nexi text position 1 his can also 
aci as a way ot deleting text Using the cursor 
simply makes a blank move by one 
charactei size 

In the listing shown, some of the symbol 
keys have been replaced b> accents to enable 
foreign text to be presented correctly in a 
funnel language learning program 1 he 
accents automatical!) muvt back to the 
previa position ASCII codes 32foi 

60 toi <, and 62 toi > ha\c not been defined 
so far. so you tan make these an> charactei 

It you want more user-defined characters 
remember that all ot the lower-case characters 
— reached b> Shift arc also available it 
you alter the ralid key limits in line 350. 
ASCII code 64 is for @ and is nevei reached 

The angle ol Drawing ^an be varied by 
pressing Entei Alien a tone is sounded to warn 
ihai the angle is about to be changed. A 
number — 0-3 — is then entered for normal 
down, inverted or up text respectively. This 
direction is maintained until Enter is pressed 
again This facility is particularly useful for 
labelling the axes ot giaphs In mode 6 the 
Cleat ke\ is used to lead to ihe t leai Screen 
routine 

["rj these examples to get an idea of the 
potential and then sec what you can construct 
yourself. 

RESOLUTION 1 BACKGROUND 1 
FOREGROUND 

Six5iDi>10)R(xl0)Hix10)P20enter40enter2 
entet4entei 1 Ru i2iOu4)XS 
2@TRiANGlE*- uBiPAINTED IN i 1x31* (xlO) 
<3,4S@»ElLOW 

RESOLU I ION 4 BACKGROUND 1 
FOREGROUND 

@ THIS IS A IESI entei IUOWN entei 2UP 
SIDE DOWN entei 1 DOWN AGAIN enterO@S 
@ -BIG@S 
fliGGER @X@entef3 SMALLER AND UP 

I he mam character-drawing routines — 
25-90 — can also be incorporated as 
subroutines in other programs to print 
messages, labels oi stores which are stoied in 
stiings I his can ih timpl) demonstrated by 

adding these lines 

2000 PMODE4.1 SCREEN1 PCLS:D$= 

2010LINEINPU1 M$ FURN - ITOLENiMS): 

C$ MIDStMSN I) C- ASC)C$i:GOSUB 

25NEXT 

2020 PMODE4, 1 : SCREEN 1 ,0:GOTO2000 

Run 2000, enter a word, and it wtll be 

displayed from .he default position centre of 

thi high icsoluiion st iecn al 



;R ELSE EXECUTE DRAW COMMR 
i : 



30TO3M 



(listing continued from page /h 

249 REM 

"-■ 

■ 
f A«73TH£i 

=.= 

870 IF 

»'■ 
l ■', : :_ouR- R-ngle 

[Fft>47RN( 

JEN SOUND SOR 

290 : 

I • » R2L4R2E' 

PftCE 

FC»" Tl 

31S : zr. IF Y 
328 - 

JTER THEN GOTO RNGLI 
330 IFC*13TH21 

"INE 

:nE 
INC 

n 

- 

39© . 

9 -18 

410 DRAW S - ■•- rt ♦0«+ BM"*M» " 
SNGeE CHANGING 
*.ti« IFt>«» 

.JTO30O 

■ 
586 CLS4 ?'.-. "Y-THENCOTOlOOeE-ir- 



■ 

■ 



IftTES 






<. • PC BC G0T013 

HIJTO- 



"PC PRINT 



Phi E8i=«P 



1 Tl : 



738 IFINKEVa 

■ 

759 -' 

|] 6 1 ] 

y. i. ' ■ 

COLOUR 

• 
<*40 IFZ-et f>28 

*08 CLS I 

E 

910 PRIN 

■- R* . r -iftGEN'ft 

- 



LOW 

T.<128.- NEXT PRINT<2298. INPl.'TFt 

TOO LONG" G0T0728 ELSEF«-"H"+F« PRINT8384 



:-36tPC>> ■ 1536*P 
SOUNDS©:. NEXT GOTO 

I GOTO IS 



'El. 



USE MIXEO TEXT FIND 
STRL'CTIONS ENTSP ■ I '" , , , • , 0THE 
3RAIN 051282' PRII-TG38 



958 C 

1010 

■ 

- 

1830 Pf I 



• TM0 CO 
.OUR" PR: 2-192 

3 - 192 ' 

TWO COLOoP PRINTS.. 

VflLIC iOT0838 

iREEN 

JE 4 * 

>P*' J?r BUFF". "6 ■ "*CHR«<223>. " CYAN- 

RANGE 

■PUTCB« 
?INT»480 Id cow 



E 






.-■.■■ ' "-Gt.2+1 . 1 >> B«« , 'ICi.-C , LR£FGHS 

Dftfll. . 18 GO' 

"•■-« . - : " BLACK' 















OPEC 
. 1 080 



" CKP* BUF 

INPi i 

























1110 












NUNC 






00 










•MODE I 


• 




■ 



rLE PR 
PPf SUM8ER KEY' G0SL.B12 



' P PRE? 






'■'" 



top :nstru 
press 'p "cle 

E CURSOR CORROW) KEYS** n "TO 
- -ID THEN 
• RN0 PF G0SU812 

TO MOOE 
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THE EXPLORERS GUIDE TO THE ZX81 £4.95 



EXPLORING SPECTRUM BASIC £4.95 * n i^* 1 comptement to the Sinclair manual Over 60 gamos. application & utility ptogrsm* 

• (planationsol programming techniques. Mi* • Lord 192 pages 

The book foi thuZXSl «Mh„sia>i. raw in edition 2 with 1 52 page* of gen 
engineenng & utility programs plus much useful mlorrration on mat I 
language and hardware M*i> Cord 

WAKE UP YOUR ATOM £4. 95 *° y '**' P ,0 9'* n » l0 mak « m * nM >*< Qt vour Atom: including the colour board (old or new type) if fitted 

Plus copious programming i,p V Brian Lloyd. 

THE ATOM MAGIC BOOK £5 50 " ' " n °* 9» m *» »nd other programs plus much uMful software and luidwaru Information 

Mike Lord 



MASTERING MACHINE CODE ON YOOR ZX8I lorn Bakei ISOoagct C7S0 

GETTING ACQUAINTED WITH YOUR 2X81 T.m Hartneli £4 95 

GETTING ACQUAINTED WITH YOUR ACORN ATOM Ho I te m s*, * T..jvor Sharpie. 1 1 9b 

PRACTICAL PROGRAMS FOR THE BBC COMPUTER & ACORN ATOM Johnson Devies I b Si 




WHAT CAN I DO WITH 1IO Roucr Vilsniwu 14 95 
ATOM RAM 80AR0S SAE for elf 
ATOM ROAM BOARDS ( 35 00 lociui.vc Softwar- 
between 3 utility ROMs and 4K RAM ir.ttcd I 'o load your own 
. from tape or disc 



AHiM'Cti "Hiuit* (JK P&dnd VAT .vrte-rr tfifiltcable Overtem cuuomrrt iddCt SO p»t HVot lot lu'Ucr 'njrf 

TIMEDATA Ltd. to* A 

16 Hemmells, Laindon, Basildon. Essex Tel: (0268) 418121 





UimEDAiA^^ 




SINCLAIR 
COMPUTERS 

UK pnces are shown fust The bracketed prices are etpon puces which mckide insured 

airmail postage to a* the countries of Europe including Norway. Sweden. Finland and 

Denmark For overseas customers outside Europe an extra f5 postage per item a 

charged 

ix8> £43 43 (52) r« printer f52 13 1611. ix spiectrum 16K Ct52 i160) IX spectrum 48K 

1.202 tfJ2IO> /• . printer rolls CIO 43 (18) 

Ram pa.-ks I8K 126 04 If 28* 32K t 38 I4M 56k 14$ (511 

DRAGON 32 £173 
COMMODORE COMPUTERS 

Commodore 84 C299 Vic 20 £130 Kit to allow the use of an ordinary mono cassette 
recorder with the Vic 20 and the Commodore 64 (6 Commodore cassette recorder for 
these computers £36 50 Super expander nigh resolution cartridge f 27 95 We stock 
most accessories. 

BBC MICROCOMPUTERS 
A Model £260 8 Model 1 34/ 
GENIE COMPUTERS 

'oui Gome £173 50 I6K remind £44 Llgni per. £15 Accessories lor Gene I and 
genie 2 EG30I4 32K £189 DrSC dnvas single £199. dual £369 Double density 
|h resok>tior. rlace r.36 

UK101 AND SUPERBOARD 

32 ■ 48 display expansion kits UK101 £9. Senes 1 Superboard £14 32K memory 
>'■ board £60 Cegmon (22 50 Word processor prog CtO Centronics interface kit 
£10 Cased disc drives with DOS single £275. double 1415 Stand alone floppy disc 
controller £85 




PRINTERS 

Buy any of the below and get a free interface kit and word processor program for UK 101 
, -.board Epson MXS0fT3 £324 Epson MX100 3 £426 Se*oeha GP100A £189 
OKI M«crosre80f199 OKI Microfcr* 82A £333 OKI M<rolmc 83A £446 OKI Mroofcn* 
84 £656 OKI Mieroknc 92 1 429 OKI Microkne 93 £886 

8V POWER KITS 

Fu»y staMued 5V eorr.puter ar^J TTl ^ov.bi x.t* I 5A n 83. 3A £12.17, 6A £20 b'l 

SHARP COMPUTERS 

We can supply Epson MX80 and MX 100 printers to run deeel from the M280K In o box 
not needed! for £39 plus printer price. We also apeoafcre m interlacing printers to the 
MZ80K M280A and MZ808 both with and >•• I o box 

SWANLEY ELECTRONICS 

Dept YC. 32 Goldsel Rd . Swanley. Kent BR8 8EZ. 

Tel Swanley 10322) 64851 

Posuge fl :■- ■ . . j and 

SOp on otner aiders PHuu add VAT <t tt pneet OMkhJ c/rdit and overseas otdtn 
wttcomt 



MEMORY DEVICES FROM: 

GCC ELECTRONICS 



Tel: 0223 835330 



Telex: 817672 



EPR0MS 


6500 Fam* 


' 


MEMORIES 


2708 200p 


6502 


375p 


2114LP2 90p 


2716+5V 200p 


6520 


2BGp 


211*450 85p 


2732 385p 


6522 


375p 


4116150 90p 


2532 365p 


6532 


520p 


4116200 88p 


2784 680p 


6545-1 


900p 


4816-2. 5V 250p 
4164200 410p 


6800 Family 


ZBO Familv 




6116150 350p 


6800 270p 


CPU 


3l5p 


5516250 635p 


6802 325p 


ACPU 


350p 




6810 110p 


CTC 


270p 




6809 8S0p 


ACTC 


290p 




68S0 135p 


PI0 


340p 




6821 IIQp 


APIO 


3b0p 





We supply 74LS ITU. CMOS 4000 Diodes Transistors, etc. etc. Al components 
are guaranteed prime parts, from leading manufacturers. 

Orders from Government, Educational and Overseas buyers welcome. Special 
prices for volume enquiries. Please add £1 post and packng plus VAT at 15%. 
Minimum order £1500. 



GCC ELECTRONICS 

66 HIGH STREET, SAWSTON 

CAMBRIDGE DB2 4BG 

TEL: 0223 835330 TELEX 817672 
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LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW LO' 
EW LOW PRICES NEW LOW PRICES NEW LOW PRICES NEW 
... NEW, LOW PRICES NEW LOW PRICES NEW LOW PRICES 






ff£^»4 



^^^S3™feKSS 
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Mjtf 















,sew^ 



ili f -^ ' 






6 ^ 



*sc<e* 



p 






«.«*< 



;s.py 



CT 



KtbUUL 

RESQUE 
RESOUE 

RESOUF 





s1* 
/ 



MMWMwmm 



«. 



* 4 DIVISIONS * F.A. CUP * 
PROMOTION & RELEGA- 
TION * TRANSFER MARKET 

* TEAM SELECTION * SAVE 
GAME FACILITY * LEAGUE 
TABLE * AND MUCH MOREI 



ALIO *vli|«ttt AT «OOKlTOlM« * COM 
►UK m *MO*t HKLUDIH& |UM(H 
ViCROlMOP t OS DON 4 MtCHOWAPf 
UKI1TH H}C«*»MK»Q%LV>AlCLUDIO>* 
tPfCTftijM W*t<0% 



£§« 



COLOUR 
GRAPHICS 




ALL PRICES 
FULLY 

INCLUSIVE 



I. 

IJC6.95 -SPECT 
! £5.95 -ZX81 



v- 



ujjdui3;i%rciimn£ 



Spectrum 48K RAM /X81 16K 
to Older »cnd Ch»qu« PO (ur^hlf to 
AODICTIVE GAMES 
at Dipt 1 C PO Bon 278 
CONN1BDRROW 
MuTtJN KfVNIS MK14 7Ni 
HfiSt SHU COMKJll* 



We're tire** of tettino you 

how good our oame is. 

fee our customers re// you 

Ommr Str. 

I *m<m*vo4 # copy of yews footboM 
Monti?**. S(t*ctfu>*> 4SX ymmm » coup** 
Of **#*** mffo m**4 toil l mu\t /wit mmf 
Mi*& i .nrtyrvtwimlm )ro* on tvfh on oti 
iftctivm porno' 

/ tUtrt+4 0ft tho OO^nnm/t »hi# IffMgf 
*vtn /fiiwufA TOHrn in tho fourth Dtf 
ts&n A/trn* hm**nm: jrAflytHf *<• jMtjanj / 
mm nomr tnto tho Arjf dW»t«Jrt hovmf 
mvr% thm f A Cup whtfit tn tho tocorui 
*«<*» .*# ?/ ■»*** r«fA *6our tMt 

Aotf/J ef trOMnp B**oo' to tho *cr»mn 
Stnxo rmochrng tho At it tbvrtrvn I 

A* if* tncfmmtmd my i*.W J«v#Y #/,<# *** 

/MM* tMl fel »** t»AJ* #*t*»#- ton IMU>n| 

**W AfrOwf IS >V0«*|/ 

/ft# tOOtOi* t OfH iwp/n«</ rA#f / A*n* 

i^rn* Cwi 0«m« m»/« *a#a *vtp oia«w la 

my hhrory ow frW **jf r*S0 WtfAj. U 
trlCiuit / Awl rmmtty trkm motthtng 
tOOtboN on tofOri**on t Oon t ovon t u;- 
jxx^ •> f««m f*« j rsi/cfxj'* o/ yi>trf jama 

r* 4 HACK** A* 
*UAV ST fOMUXOS 
ORtQWAtS CAN It Stiff QH AtQOtST 




The Working 

Dragon 32 





CRUISING 
\\w\ 0/7 \\\\\ 




The Working 
Spectrum 

(228 page book) 
The first well - 
documented collection ol 
serious programs for the 
ZX Spectrum. Programs 
include a Basic 
Renumber which can 
handle Gotos and 
Gosubs, a character 
dictionary, a file-handler, 
several utility programs 
and a few games. Each 
program is built up out of 
re- usable subroutines. 

£5.95 



The Working 
Dragon 32 

Thte is a companion 
volume to The Working 
Spectrum and includes 
several new features 
such as a Text Editor and 
a Music Composer and 
Editor. Other programs 
help you use the Dragon 
32 as an accountant, for 
more advanced high 
resolution graphics, as a 
home tutor for education 
and for playing games. 
Each of the programs and 
subroutines is explained 
line by line to help develop 
your own programming 
skills. 

£5.95 



Best of Popular 
Computing Weekly 

Cassette 

Four of the top Spectrum 
and ZX81 games from 
Popular Computing 
Weekly are recorded on 
this one cassette The 
games are Laserchase 
forthe16K&48K 
Spectrum. Kong's 
Revenge for the 16K& 
48K Spectrum. Robot 
Control for the 16KZX81 
and Alien Attack, a Space 
Invaders type game tor 
the 1 K ZX81 . 

£4.45 



Cruising 

(on Broadway) 

cassette 

Play Cruising, a new. fast, 
machine code game of 
skill for the 16K or 48KZX 
Spectrum computer. You 
won't be able to beat it - 
the more you practice the 
faster it gets. Cash prizes 
are being offered for the 
highest recorded scores. 
See Popular Computing 
Weekly every Thursday 
for details 

£4.95 



p ■■■■ momrn 

Please send me 

Qty: 

Q The Working 

Spectrum 

at £5.95 each 
□ The Working 

Dragon 32 

at £5 95 each 
] Best of Popular 
Computing Weekly 
at £4.45 each 
Q Cruising 
(on Broadway) 
at £4 95 each 

I enclose a cheque/ 
postal order for 



payable to 

Sunshine Books Ltd. 

1 9 Whitcomb Street, 
London WC2 7HF 

Name 

Address 



Signed 



■ We can normally 



deliver in four to five 

A New Range From Sunshine Books Ltd ■ da 
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IMICROWARE ANNOUNCE 

1 THE Z/L RANGE OF 

I FLOPPY DISC SUB SYSTEMS 




: The Control Data Family of Flexible Disk Drive is a single- Of 

£ double-sided, random-access, low-cost storage device. 
= Maximum storage capacity 1 megabyte on a 133.4-millimeue 
= (5.25-inch) interchangeable disk. This disk drive is 

E interchangeable with comparable products, providing industry 
B compatibility in size, mechanical mountings, electrical interface, 
U power requirements and physical appearance. CDC* FDD 

s operates in single- or double-density formats. Single-density 
== operation is achieved by using Frequency Modulation IFM) 
ss encoding, and in double-density operation uses Modified 

E Frequency Modulation (MFM I. 

= OPERATIONAL CHARACTERISTICS 



Capacity 


MM 


9408 


9409T 


Unformatted 








Per dak 


750.0 kbytes 


500.0 kbytes 


I megabyte 


Per track 


3.1 kbytes 


6 2 kbytes 


6.2 kbytes 


Formatted (16 Melon. 


126 256 bytesl 






Par dak 


163 8* kbyte* 


327 68 kbytes 


655 36 kbytes 


Per track 


2.1 kbytes 


4 1 kbyte* 


4.1 kbytes 


Coda 


MFM 


MFM 


MFM 


Transfer Hate 


125 kbrtt/S 


250 kbrts/s 


2S0kln» v 


Average latency 
Seek Time 


less than 100 ms 


lots than 100 m* 


leas than 100 ms 


Track to track 


lea* than 6 ms 


las* than 5 ms 


1*** than 5 ms 


Average Access 


las* than 80 ms 


less than 80 ms 


leas than 132 ms 


Salting wne 


tea* than 15 m* 


leas than 15 ma 


leas than 15 ms 


Head Load Time (OPT) 


Wsj than SO ms 


less than 50 ms 


leas than 50 ms 


Media 


hard' sott sector 


hard 'sott sector 


hard /soli socio* 


Rotanooal Speed 


300 f/mm 300 r/mai 


Track Density 


48TPI 


96TPI 




Flux Reversal Density 








(track 39. side 1) 


5876 FBI 


Number of Track* 


40 


80 





== Inner recorded radws (side 0) 

— Outer recorded radius laid* 0) 

=C Inner recorded radius <s>de 1 ) 

EsE Outer recorded radius (side 1) 

j THE Z L RANGE 

Capacity 

250k 

500k 

BOOK 

t Mb 
1 Mb 
2Mb 



1.437 m 136.50 mml 1 385 in < 3$ 2 mm) 

2.250 m 167 2 mml 2.260 in (57 2 mml 

1.354 in 139.39 mml t. 344 in (34 1 mml 

2 167 m 155.0 mm) 2 167 in (55 mml 



Type 

2L141 

ZL142 

21241 

2L242 

ZU91 

2L292 



Tracks 

40 

40 

80 

80 

160 

160 



No of Drives 

I 

2 

1 
2 
1 
2 



Micro ware Disk Drive Subsystems are plug compatible with the 
following: — 

TANDY. VIDEO GENIE, BBC MODEL B, NABCOM, SUPER 
BRAIN. IBM/PC. and many more. 

Microware also supply floppy drives. Winchesters and sub 
systems to OEM's and the trade at very aggressive prices, 
offering the best price performance ratio available. Call and ask 
for details. 

CABINETS AND PSU 

Cabinets of steel, aluminium or plastic are available in a choice 
of colours, and each unit is fully guaranteed. 

AC 8151 40 WATT SERIES 

The AC 8151 Switch-Mode Power Supply has been designed for 
use in small terminals and other similar equipment. The AC 8151 
has dual line inputs and regulated outputs of: + 5V at 2.5A, 
♦ 12V at 2.0A, 12V at 0.1 A. This compact unit features low 
magnetic radiation and is built to conform to International 
Safety and RFI Regulations. 

Microware (London) Ltd., 

637a Holloway Road, London N1 9 5SS. 

Telephone 272 6398/6237 




Business Bank Account 1: this program enables you to make 
debits under 1 1 subheadings. Statements include totals of all sub- 
headings. £8. 75 
Business Bank Account 2: with 15 subheadings and standing 
orders. £10.75 
Sales DBy Book 1: for all your invoices, this program will enable 
you to prepare statements of outstanding invoices. Program will 
also calculate VAT. £8. 75 
Sales Day Book 2: with many extra facilities including totals of 
past 1 2 periods. £1 0. 75 
Sales Cash Book: for retailers program calculates VAT and 
denotes method of payment. £8. 75 
Purchase Day Book 1: keeps a complete record of all your 
purchases under 11 subheadings. The program will also calculate 
and deduct VAT. £8.75 
Purchase Day Book 2. with many extra facilities including totals 
of past 12 periods. £10.75 
Quarterly Analysis: quarterly totals from Bank Account, 
Purchase and Sales programs can be analysed with this 
program. £4.75 

• All the programs have full search facilities • 

Business Pack 1: inci. Bank Account 1. Sales 1, Purchase 1 and 

quarterly analysis programs £25.00 

Business Pack 2: incl. all 4 programs £30.00 

Please specify memory size when ordering for your 

ZX81 or ZX spectrum. 

ALL PRICES include VAT post fcr packaging for details send SAE to 



TRANSFORM LTD 

41 Keats Ho Porchester Mead Beckenham, Kent. 

Tel: 01-668 1661. 



\*+ 



•* 



NEW FROM 
CAMEL PRODUCTS 

AN INNOVATIVE PRODUCT 

FOR YOUR 2X81 

Faster than a Floppy 

Easier than an EPROM 
MEMIC 81 

HOW IT WORKS & WHAT IT DOES 

This useful accessory for ZX81 users is a 4 kilobye memory 
module using chips fabricated in a remarkable technology. 
When not actually in use, these CMOS chips can be put into 
standby. The Lithium battery fitted in the unit will last for 5 to 
10 years. Plug it into the ZX81 and flick a switch and the data is 
ready for retrieval. 

MEMIC-81 resides in the 8-12K area of ZX81s memory map. 
This area is not directly addressed by Basic, but Basic programs 
can easily be stored and retrieved by mean's of the tiny 12 byte 
routine provided. This can itself be stored in CMOS, so that 
Basic programs become available simply by entering PRINT 
USR . . . Machine Code routines are directly accessible. 
Clear User Notes, Application Notes, Program Example and the 
necessary routines are provided with MEMIC-81. which comes 
cased and with an extender card at the back. 
For a picture of MEMIC-81, see Sept Y.C. page 122 
4kB MEMIC 81 £29.95+ VAT 

OTHER CAMEL PRODUCTS 



MEMIC T 
MEMIC L 
PIO-81 

ROM 81 
CRAMIC-81 
DREAM 81 



E 



2 kB Towerblock version for any System £26 04 

2 kB Low Profile version with cabled connector £26.04 

8 + 8 Ch. latched Input/Output ZX81 card £13.00 

2 kB 8 kB ROM/EPROM Unit for ZX81 £14.95 

16K CMOS Rampack with Lith battery £79 95 

64K Rampack with 16K ROM socket £69.96 



UK VAT Eitra 
P&P UK Tree - Euroce ♦ 5% 
Overseas + 10% 



Hcrotittiatci lis 



Cuttnbt CB4HJT U 107131 1H '81* 



L 



76 YOUR COMPUTER. FEBRUARY 1983 



SPECTRU 
TOOL 




KT 



HERK ARE ABOUT 20 machine-code graphics 
routines, any combination of which may be 
used in your programs to enhance the screen 
displays, or to give them that extra touch of 
elegance that comes only from the use of 
machine code. Also included are renumber 
and memory-left routines which may be used 
to aid your programming. 

No understanding of machine code is 
necessary to use the routines — just a good 
working knowledge of the Spectrum and its 
manual. Machine code is the computer's first 
language — it only speaks Basic out of 
courtesy to humans — and its use results in 
greater speed, flexibility and more economical 
use of memory than docs the use of Basic. 

To get the machine code into the computer a 
hex loader must be used — see program 1. 
Type this in and Save it. Machine code can 
either be stored above RAMtop or in a Rem 
statement at the beginning of a program. I 
prefer the latter method, for each different 
routine may be stored in a Rem statement with 
a different line number and then Merged into 
a program as required. However, if you wish 
to use the first method then change line 5 as 
shown underneath the program listing. 

Here is an example of how you go about 
loading in the memory-left routine, sec figure 
1 . Firstly Load in the hex loader and type in a 
Rem statement as line 1 . This Rem statement 
should consist of 14 full stops because the 
memory-left routine is 14 bytes — characters 
— long. If you are using the RAMtop method 
then you will not need to do this — just Clear 
yourself enough memory space above 
RAMtop. Now carefully type in the Data line 
in figure 1 and after checking this line Run (he 
program. Listing it will show that line 1 is 
now a meaningless jumble — if you have a line 
1, that is — but do not worry, for this is 
supposed to happen. Also it is likely that 
Listing the program when the Rem line is in 
this state will cause the computer to stop with 



Bobby Rao 
offers some 
handy hints to 
would-be machine- 
code users. Here are some 
useful off-the-peg routines. 

an error report. To avoid this and view the rest 
of the program you must always use List — 
line number of first line after Rem line — so 
that the Spectrum does not try to List the 
unlistablc Rem line. 

Now the routine is ready to be Saved. Erase 
all of the hex loader except the Rem line — do 
not use New whatever you do — and Save this 
with a filename like "Mem Left". Now New 
the computer and reload the hex loader. Repeat 
the above process for the rest of the routines, 
but make sure you never use the same Rem 
line number for two different routines because 
thn will cause trouble when you come to 
Merging routines together. 

RAMtop-meihod users may Save their 
routines by using the Save filename Code 
method detailed in the manual on pages 143 
and 180. 

Once the tedious task of typing in and 
Saving the routines has been accomplished 
you are ready to use the routines. If you wish 
to use some of the routines in one of your 
programs then start that program at, for 
example, line 100, leaving the earlier line 
numbers free for the machine-code Rem lines. 
After typing in the program, Merge in the 
routines you require. To run machine code 
rather than Basic the Usr function must be 
used. 

The argument of this function is the address 
of the first byte of the machine-code routine 
you want to run, and this may be found, if you 
arc usinj: the Rem method, by using program 
2. On running this program — whilst the 
machine-code routines are in the computer — 
line numbers and the start addresses of the 
routines in those lines arc printed until the 
computer finds a non-Rcm line when it will 
Stop. Note these start addresses down, or 
better still, define variables equal to these 
values by placing a lot of Lei statements 
somewhere in your program, for example: 
LET INV = 23760 



Now just typing Prim Inv will tell you the 
address of the first byte of the invert-screen 
routine. 

RAMtop method users will not need to use 
program 2 because they will already know the 
addresses of their routines or they would not 
have been able to get them above RAMtop in 
the first place. 

To use the routines use the command 
Randomise OX USR X, where X is the 
address of the routine you are using. The 
result of the Usr function is multipled by to 
keep Rnd truly random, that is, it acts like a 
Randomise O command. 

Below there is a description of all the 
routines and how to use them. In these 
descriptions the variable X stands for the 
address of the first byte of the routine in 
question. All numbers arc in decimal and 
unless otherwise stated all the screen routines 
operate on all 24 lines of the screen. 

Where you arc told to Poke something some- 
where the Pokes must be done before you use 
the routines and they may be entered as a 
series of direct commands before you Run the 
program or they may be built into the 
program. 

Memory Left; running this, listing 1, using 
Print Usr X will tell you the exact number of 
free bytes of memory you have left. 

Hi-Res Up Scroll: this, listing 2, routine 
scrolls the screen up by one high-res pixel, 
replacing the bottom line of pixels with 
blanks. 

Hi-Res Down Scroll: as in listing 2, but this 
— listing 3 — scrolls down, blanking the top 
line of pixels. 

Hi-Res Left Scroll: this scrolls the screen 
left one pixel, replacing the rightmost column 
of pixels with blanks. Sec listing 4. 

Hi-Res Right Scroll: as in listing 4, but 
listing scrolls right, blanking the leftmost 
column of pixels. 

One Character Left Scroll: the listing 6 
routine scrolls the screen left one character, 
replacing the rightmost column with either 
blanks — for this effect Poke X + 16,54 — or 
the previous leftmost column — a wrap-around 
effect for this Poke X+ 16,1 19. 

One Character Right Scroll: the listing 7 
routine scrolls right. Poke X+ 16,54 causes the 
leftmost column to be blanked and Poke 
X+ 16,1 19 replaces this column with the 
previous rightmost column. 

These last two routines are adjustable in 
which part of the screen they scroll but you 
only have five options. The table below tells 
you how to adjust the routines. The first 
column tells you which part of the screen is to 
be scrolled. The next two columns tell you 
what to Poke in X + I and in X+4 respectively 
for the left scroll routine. The last two 
columns tell you what to Poke in X + I and 
X + 4 respectively for the right scroll routine. 

Top one-third 64 64 64 71 

Middle one- third 64 

Bottom one-third 64 

Top two-thirds 128 

Bottom two-thirds 128 

Invert Screen: the listing 8 routine inverts 
the actual pixels on the screen, that is, all 
pixels on arc turned off and all pixels off are 
turned on and so it is different from the 
Inverse function on the Spectrum which only 
(continued on page $1) 

YOUR COMPUTER. FEBRUARY 1983 77 



72 


64 


79 


80 


64 


87 


64 


128 


79 


72 


128 


87 




ZX KEYBOARD FOR USE WITH 80/81 SPECTRUM 

Our new cased keyboard has 52 keys. I2\)f these are used for the numeric pad. The numeric pad offers some useful features, you can cursor vtff9 
one hand and it will be a boon for anyone who enters a lot of numeric data The pad is a repeat of the 1-9 keys plus* has a full stop and a shift key The 
numeric pad keys are coloured n red. the normal keyboard keys are grey, with the case being black which makes the whole thing very attractive. Thji 
case measures 15x9x2'// The computer (either 80781 or spectrum) fits neatly inside. You w* have to remove the computer from its ongmalcav 
then screwed to the base of the case The case had all the bosses already futed and the screw holes are marked. Also fitted mside the case is a mother 
board (81 model only) which allows I6K. 32K and 64K to be fitted in the case Ai the connectonsare at the rear of the case i e. Power. Mic, Ear. TV 
and the expansion port The case is large enough for other addons also 
to be fitted inside One of these could be the power supply, then you 
could very quickly fit a mams switch, or a switch on the 9V line. This 
means you have a very smart self-contained unit This case does not 
stop you from using any other add-ons that you may have eg Printer 
etc We ate convinced that this is the best keyboard available at 
present. It offers more keys and features than any other keyboard in its 
price range. 



NOTE 

The case can be purchased separately with the keyboard aperture 
uncut, so if you have one of our early uncased keyboards, or in fact any 
other suppliers' keyboards, these could be fined The keyboard is 
connected to your computer by a ribbon cable and this has connectors 
fitted which simply push into the Sinclair connectors It is a simple two 
minute job and requires no electronic skills This keyboard does not 
need any soldering Please specify on order whether you require the ZX 
81 or Spectrum case. 



SPECTRUM MODEL 

This is supplied with spectrum legends, and a slightly different base 
for fitting the spectrum rvside, again all the connectors are at the rear of 
the case and there is plenty of room for the power supply (and other 
addons) Should you want to change, we can supply both the 
Spectrum legends and details of updaDng your case which will enable 
modification from theZX8l to spectrum PLEASE specify on your order 
whether you require the ZX 81 or spectrum case 
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Internal fixing for 
ZX 81 keyboard case. 






I 

L. . . 




Internal fixing for 
spectrum keyboard 



case. 




SPECTRUM 
LIGHT PEN 

The pen enables you to 
produce high resolution draw- 
ings on your own television set 
saving a vast amount of time over 
using basic programming state- 
ments, such as Plot. Draw etc. 
You can erase, modify and save 
drawings and it comes complete 
with software program The 
superb light pen is available from 
DK Tromcsatonly £f 9b95 



/ 
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ZX 80-81 Spectrum 

HARDWARE 



4K TOOLKIT 

This is the toolkit which won acclaim m the feature in the August 
1982 issue (pages 29 and 30) of Sinclair User "(fts the most impressive 
program, fast in execution with clear and full instructions, .it stands out 
from the rest of the field." The ZXED is a powerful editor for use on the 
expanded ZX8I it is intended for use by the senous BASIC programmer 
and offers several useful and time saving features most helpful during all 
stages of program development The facilities provided are as follows: 
ALTER. BYTES. COPY, DELETE. FIND. HELP, INSERT. KEEP, MOVE, 
RENUMBER AND VERIFY The Spectrum Toolkit contains most of the 
features above plus autolme numberer and append, and will run in the 
16K and 48K spectrum. 




Both at 
only £6.95 



FLEXIBLE 

RIBBON 

CONNECTOR 

If you have ever had whiteouts 
or system crashes this could be 
the answer. It stops the move 
ment between the computer and 
the RAM expansion, it is suppfced 
with a ribbon, 6 inches long, with 
a male connector at one end and 
a female at the other, at only 



MEMORY 



16K MEMORY EXPANSION £22.95 

The I6K used 4116 Dynamic Ram Chips We use the dynamic 
because they are much denser than static ram and occupy less space 
They are also much cheaper than the equivalent product usmg the 
static Ram The Ram is manufactured with high quality materials and 
uses high speed low power Rams. It is supplied ready-built and only 
needs to be plugged into the rear of the computer. All the components 
are fitted into holders. This massrve add on memory which comes to 
you fully assembled and tested is the cheapest I6K memory available 
anywhere. Position in memory from 163834 to 32768 (same as the 
Sinclair Memoryl. 16K (UNCASED) £19.95 

64K MEMORY EXPANSION £52.95 

All the above information on the I6K also applies to the 64K Memory 
Expansion, but the advantage lies in the 64K giving nearly four times 
the memory This advanced model has 56K of usable memory in 
addition, the block from 8K to 16K can be switched out to enable the 
use of other add-ons The graphics Rom is to be used in this area 
Position n Memory. 8192-65536. The block from 81^2-16384 is 
switchable. 64K (UNCASED) 149.95 



4K GRAPHICS ROM £24.95 

The DK Graphic module is our latest ZX 81 accessory. This module 
unlike most other accessories fits neatly nside your computer under the 
keyboard. The module comes ready burft. fully tested and complete 
with a 4K graphic ROM. This wiH grve you an unbelievable 448 extra 
pre-programmed graphics, your normal graphic set contains only 64 
This means that you now have 512 graphics and with their inverse 
1024. This now turns the 81 into a very powerful computer with a 
graphic set rarely found on larger more expensive machines. In the 
ROM are lower case letters, bombs, buiets, rockets, tanks, a complete 
set of invaders graphics and that only accounts for about 50 of them. 
there ate still about 400 left (that may grve you a n idea a s to the scope of 
the new ROM}. However, the module does not finish there, it also has a 
spare holder on the board which will accept a further 4K of ROM/RAM 
This holder can be fitted with a IK/2K/RAM and can be used fa user 
definable graphics so you ca n crea te your own custom character sets. 

WHY WAIT? 

ORDER TODAY FOR FAST DEUVERY 




I Please Mate type of mathme. wrKti Rom memory wt.Quanocy and place wnrn ordering 

Please send me @£ 



Please send me @ £ 



Please send me @ £ 

Please add on £ 1 .25 for P/P 

in enclose cheque/P.O. payable toDK Tronics total £ 

or debit my Access/Barclaycard Q 



Signature . 

Name . . . 
Addrew . . 



Send to DK Tronics. 23 Sussex Road, Gorleston. Gt. Yarmouth, Norfolk. 
Tel: Gt. Yarmouth (0493) 602453 



ditronks 



New colour brochure now available, lend SAEf or quick ret urn 
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MICROWARE - UNIT 5, ST. PETERS LANE, LEICESTER. Tel: 0533 29023 

(Close to Clock Tower, Large Car Parks and Bus Station) 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL SHOP 
SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 



ZX81 (NOW IN STOCK) 
JUPITER ACE (NOW IN STOCK 
ORIC (AVAILABLE END JAN) 
SPECTRUM (COMING SOON) 



£48.95 
£89.95 



ALSO SUPPORTING SOFTWARE AND HARDWARE 
Come and see our ever increasing range of 
Software . Hardware . Books . Magazines . 
Keyboards . Ram Packs . Graphic Roms . I/O Ports . 
ate. 

BOOKS AND GOOD RANGE OF SOFTWARE FOR 
BBC & DRAGON 32 

IF THE PRODUCT IS GOOD AND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK IT! 

QUALITY JOYSTICKS FOR DRAGON & 

BBC £999 EA. 

VINYL DUSTCOVERS FOR DRAGON & 

BBC £4.50 



MICROWARE SPECTRUM SOFTWARE 

ALIEN COMMAND (16K) Testing Invaders style 
game making full use of Spectrum sound, colour and 
graphics NOW £4.75 ONLY 

BACKGAMMON (16K) Play against your computer 
in this version of the popular board game 

£5.00 

BOTH GAMES AVAILABLE FROM SHOP OR 
MAILORDER 




SOFTWARE WRITERS! 

GOOD SOFTWARE WANTED 
EXCELLENT ROYALTIES 



PRINTER FOR DRAGON, BBC.ETC 



f1R0 



TRADE ENQUIRIES WELCOME 



OPEN 9.30-12 noon 12.30-5.30 pm 
Closed Monday 



SAE BRINGS CATALOGUE 





CABEL ELECTRONICS LTD., 
MOUNT ROAD, BURNTWOOD, 
WALSALL STAFFS WS7 0AX 



electronic Teu 021 308 7075 tlx.- 339671 



MC 370M R.G.B. COLOUR MONITOR 

14" Colour Monitor with a full 2 year guarantee, 
moulded in a stylish cabinet to match your 
computer. 

The Advantages of Pure R.G.B. 

• 80 x 25 Charictor display 

• Crisp definition on colour graphics 

• Degaussing facilities 

• Permanent link to your computer 

• 3 x the band width of your normal TV 

CABEL ELECTRONICS LTD., are 

manufacturers of a complete range of colour and 
monochrome monitors with 10 years of experience 
within the television industry, our 2 year guarantee 
proves our faith in our products. 

REC. RETAIL PRICE £289.00 inc. VAT 
&■ Postage 

See us at the Which Computer Show 
stand No. V23 

Ring us for immediate delivery, most major credit 
cards accepted. 
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(continued from page 77) 

inverts the Ink and Paper colours — which 

this routine does not alter. 

Screen Fill: this routine, listing 9, fills in a 
box of height a, width b, and a top left-hand 
corner at a point c,d — where c and d are co- 
ordinates used by the Prim At system — with 
any character of your choice. 
POKEX+1, character-code POKEX + 3,a 
POKE X + 4,c POKE X + 6,b POKE X + 7,d 
So if a = 22, b=32,c=0, and d=0 then the 
normal 22-line screen is filled. You must have 
Printed something somewhere before using 
i his routine or it will not work properly. A^o 
note that you cannot Print on line 24 with this 
routine. 

Ink Change: this — sec listing 10 — changes 
the Ink colour of the screen without altering 
anything else. Poke X+ 1, the number of the 
colour you want to change the Ink to. 

Paper Change: as listing 10 but changes the 
Paper colour. Poke X+ I, the number of the 
colour you want to change the Paper to. See 
listing II. 

Rash On-Oflf: this routine, listing 12, sets 
the whole screen flashing — for this Poke 
X + 9,254 — or returns the screen to normal 
non-flashing mode — for this Poke X+9,190. 

Bright On/Off: the routine shown in listing 
13 makes the whole screen bright — Poke 
X + 9,246 — or returns it to normal brightness 
- PokeX + 9, 182. 

Attr Fill: the fourteenth listing changes the 
attributes for a box height a, width b and of 
top left-hand corner at 3 point c,d where c and 
d arc co-ordinates used by the Print At system 
to denote a point on the screen. 
POKE X~3,d POKE X + 4.c POKE X + 6,b 
POKE X * 7,a 

Poke X + 1, the value you want to change the 
attributes to. This value may be calculated 
thus: first assume the new Attr value is Y and 
initially Y-0. If Flash is on add 128 to Y, if 
off add 0. If bright is on add 64 to Y, if off add 
0. Add eight times the number of the Paper 
colour to Y. Add the number of the Ink colour 
to Y. 

This means that an attribute of flashing, 
bright blue Ink on yellow paper would be 
128 + 64+<lx8) + 6 = 206. 

With this routine you can change the 
attributes of the whole 24-line screen. 

Attr Up Scroll: this routine, listing 15, 
allows you to scroll up the attributes for a box 
height a, width b, and top left-hand corner 
at a point c,d. The bottom line of the box is 
replaced with an attribute of value Y — sec 
Attr Fill for how to calculate Y 
POKE X * l.n POKE X - 3,cl POKE X * 4,c 
POKEX*6,b POKEX*7,a 

Attr Down Scroll: listing 16 scrolls down 
replacing the top line of the box with the new 
ai tribute. The Pokes arc the same a? for the 
previous routine. 

Attr Left Scroll: as listing 16 but scrolls left 
replacing the rightmost column of the box 
with cither a new attribute — for this Poke 
X + 36,0 — or with what was previously in the 
leftmost column of the box — for this Poke 
X + 36, 26 — This last effect, wrap-around, 
allows this routine to be used fully with the 
one character left scroll routine given above. 
Sec listing 17. 

Attr Right Scroll: the routine shown in 
listing 18 scrolls right, replacing the leftmost 
column of the box with either a new attribute 



— for this Poke X + 43, — or with what was 
previously in the rightmost column of the box 

- for this Poke X + 43, 26. This last effect 
allows this routine to be used fully with the 
one character right scroll given previously. 

The next three routines allow you to store 
screens currently being displayed in spare 
memory and then recall them on to the display 
either making them swap memory position 
with the screen currently being displayed, or 
Overprinting them on to the current display. 
To store screens you must firstly Clear some 
memory space so you can store the screens 
there, each screen — with attributes — is 6,912 
bytes long so this much space is required for 
each screen. 

The memory location of RAMtop — the last 
byte of the computer's memory — can be 
found by using Print - Peck 23730 + 256 X 
Peek 23731. If this number is W then W-QX 
6912 — where Q is the number of screens to 
be stored — will tell you the address to Clear 
RAMtop to — sec manual page 168. You must 
have cleared this space or the routines will not 
function correctly. 

If you only have 16K of memory then space 
exists for storing only one screen so Clear 
25685 is all you need to use. In order that the 
routines know where in the memory a screen 
is to be fetched from or sent to you must do 
the following for all the routines: 

POKE X + I, W-INT (W/266) 
POKE X -2 INT IW/256) 
If you have 48K and you wish to store more 
than one screen then it might be advisable to 
leave a gap of a few bytes in between screens 
so as to lower the risk of one screen running 
over on to another by accident. 

If you arc using the RAMtop method for 
storing the machine-code routines then be 
extra careful, or you will end up ruining the 
routines and crashing the computer. Make 
sure you take into account the length of the 
routines when deciding where you Clear 
RAMtop to. 

Store Screen: This replaces the current 
display with one already in the memory. See 
listing 19. 

Swap Screens: This routine swaps the 
current display with one higher up in the 
memory so that the screen that was being 
displayed is stored in the memory and the 
screen that was in the memory is now 



displayed. Sec listing 20. 

Over Print Screens: This overprints a screen 
from higher up in the memory on to the 
current display. The old display is lost in its 
original form — it is not stored anywhere by 
this routine before it is altered — but the 
screen used to Print Over the old display still 
remains intact higher up in the memory. The 
attributes are not changed by this routine so 
alter the routine has been used the attributes 
being displayed are those of the old display. 
See listing 21. 

Renumber: this routine, listing 22, instantly 
renumbers all the line numbers of your 
program starting the first line at a specified 
value and increasing this value by a specified 
amount as it renumbers the rest of the lines. 
Note that this docs not change the Gotos and 
Gosubs so you will have to alter these 
manually. If the first line is renumbered L and 
the value by which L is increased is M then: 

POKEX + 5. M-INTIM/2561 

POKE X 4 < INTtM, 256) 
POKE X + 8, L INTIL/256) 

POKE X+9, INKL/256) 

For fun you might try renumbering all lines 
or try using a starting value greater than 9999. 

The uses of these routines arc many and 
varied, limited only by the imagination of the 
user. For example, the left and right scrolls 
with wrap-around may be used to create a 
constantly moving background for a space 
game. Any of the scrolling routines may be 
used to clear all or part of the screen in a novel 
way. 

The Ink and Paper changing routines may 
be used to create a surprise effect by first 
drawing a picture on the screen using the same 
Ink and Paper colour and then altering cither 
so that the picture appears instantly. Animated 
cartoon effects are possible using the screen 
swapping routines and stunning explosion 
effects may be simulated by using the Invert 
Screen routine repeatedly — in a loop. The list 
is endless and these arc just a few broad 
guidelines that you can experiment with and 
doubtless improve on. 

Just as a bit of fun try the following Poke 
next time you have a program in your 
Spectrum, Poke 23606, 8. This makes the 
computer speak Russian — nearly. Poke 
23606,0 restores normality. 




Program J. Hexloader 



i Ren ...enough foil stops to 
hold the ■•chine code routine.. 
5 LET a»9*PEEK 23633 +256 #P£Xn 
236-36 
IP FOR n =3 TO a*20O- READ at 
15 LET x -CODE 9»-«0-09*(»l < 
">> LET iJwfZOOE aj><2) -*»- <39» l»» 

13) :■■•£" > > 

20 poke r»,x»ie*s next n 

RflMTOP »cthod user* chtnjt 
line S to. 

5 CLERR X : LET a <X 

where x is the address iheu need 

to ICvi RRHTDP to. 

Program 2. Stan of fine finder. 

9©C0>REM start of line finder 

90 IB LET a .PEEK 83030 »2S6 »PEEK 2 

3636 

9B2B CLS ■ PRINT "LTNE NO . ' , "flDD 

9030 If* PEEK la*4><>234 THEN STO 

P 

9040 PRINT PEEK a f 256 fPECK. ( a H ) 

.. 3 +-5 

905O LET a-a+4>fPEPK la+2) t25e»Pt 

EK Uf3) 

9060 CO TO 9030 



c5","86'' .•20",-tb- . "11" « "0» 
81","l«", "OI","7«", "12","eb","23 

" . "l©"," ?*", "11", "e©", ••»©", "19", 

••c l" " 18", "ta" 
104 DRTR ■■ci-,"7e -, ,"ft"/ , ei". -, B 

6", "la" , "CS - , "0&","20" .-11" , «B" 
. "06" ■ es ■• , -a7","ed","S2". "dl" , " 

7e" , "i2", "e b" , "23" , "1©" , " ra" , " 11 
"i~S B "'" e7 "'"* 7 " >"«<*", "52", ~ca 

-.T e ?.S? Tfi ••ci","7O",-fe","0i-,~2 
eb" ,"23" • l","cl ■-••io". "•€ 



•23", "i« 



Listing 2. 



100 > rem mi -Res UP SCROLL 

9? bytes long 
102 DRTR "21- ', "00", •*0" ,"06" ."0 
3" ,"C5" . "©£" ."00" , "C5" ."06" . ~«7" 



, "06 r ~ "20" , "3-6" , "OB" 

" r b", "C9- 
Listing 3. 

1B0>REM MI -RES DOUN SCROLL 

99 bytes long 
102 DRTR "21" , "f f ", "S?", "06", "0 
3","CS" "06" "06", "C5", "06", "07" 
, "CB" , "06" , "2©", "«S" , "11" ,"©0 
01", "a?" ,"ed","S2","dl" . "7e" , -12 
■ , "*b- , -ab" ,"ie-, "f 3" , "ii" , "«e" , 
•6b", -«7", -«d" , -sa ", ■ c l- ,"i0", **e 

104 DRTR "Cl", "7S","fe" "01" 
O" , "16" , "C5" , "06" , "20" , "ll" . "eO" 
, "06" . "eS" ."19" , "d \ 
eb", •Mb", -10-, •;*" ' : ; 
".. "ift' . "CX'-,,-1.0", 

106 DhTh" "Cl", -7© " ,"/i:" "Oi","8 
6" , " 13" , "C5" , "06" , "20" ."li;; , "2© 

"00", "«B", •«7","td","S2","dl , 
2« " , "12" , "eb","2b" , "10" . " f 2" , " : I 
" , "10" , "aa","©6" , "2©","36", "00" , 
"4b M ," 10" , " f b" , " c»" 

(continued on page S3) 
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ONE STOP SHOP FOR SOFTWARE AND BOOKS 
SPECTRUM - VIC 20 - ZX81-C 64 - DRAGON 32 



VALUE FOR MONEY SOFTWARE BY ANIROG. FOR VIC 20 
Our packs of sevon games contain a balanced mixture of action packed 
arcade style, board and adventure games. All an.- m Hi ies Graphics for 
unexpended VIC and offer exceptional value for money at only £6. 

PACK OF SEVEN (VOL 1) - PACK OF SEVEN (VOL 2) - 

TINY TOTS SEVEN ■ Games for young children. Bright colour graphics 

and exciting sound ettect • ,ii foaturcs of these specially written 

programmes. 

PUZZLE ADVENTURE ORACULAR (3K EXP) 

The Count is resting, find the things you need to do the deed. After 

sundown which is soon ....... I , 

ARCADE MACHINE CODE PROGRAMS: /FOR STD VIC-20) 
SPACE RESCUE A belt of orbiting asteroids has trapped your crew. To 
■I'^uf them you must pilot the shuttle to the planet surface and beam 
them up one at a time, fuel is limited tool JS'Kev*. 

CRAWLER Centipedes in the mushroom garden move at a fantastic speed, 

!xj destroyed. Mushroom planting fleas will box you in I Watch 
out for spiders' Shoot fast to survive JS. 

CAVERN f IGHTER An exciting version of scramble many haiaids m a 
random course Fuel shortages will of course add to your problems JS 

NkWMULTI SCREEN GAMES. 

Coming next month I6K games for the Vic 20 with full graphics und sound: 

PHARAOHS TOMB; ZOKS KINGDOM; and SPACt ADVENTURE XNENOS 



ALL ANIROG TITLES ARE ONLY £6 EACH 
TWO OR MORE ITEMS 7.5% DISCOUNT. 5 ITEMS - 
£1 00 EXTRA DISCOUNT. ANY MIX OF BOOKS OR 
SOFTWARE ACCEPTED 



Mail Order 
Payment by cheque, 
P.O. or Visa 



ni? 



26 Balcornbe Gardens. 

Hurley, Surrey. 

Horley (029 34) 2007, 6083 



Full range of sfotware by leading software houses in the country. 

BUG BYTE, QUICK SILVA. RABBIT. AUDIOGENIC, ARCTIC. ASK 

SILVER SOFT. ROMIC. J.K. GREY PROGRAMME POWER. 

LLAMASOFT. SOFTEK. VIDEO SOFTWARE. COMMODORE. 

DRAGON, and many others. 

Huge selection of computer boots Missive stock o' books end sottweie. Oesoitch within 

46 hours of itxeipt ol oidei 

SEND S A E FOR CATALOGUE PLEASE STATE THE COMPUTER TYPE. 

VIC-20 NEW RELEASE FROGGER, 

Help our frogs cross the motorway. Then 
negotiate the river with the floating logs, 
Turtles, alligators to the safty of his hole. 
There are PERKS! 



LADY 
FROGSI 







V: 



SIR Computers Ltd. 

Agents for Acorn and Torch Computers 



BBC Microcomputers 

Model A £299.00 

Model A + 32KRAM £339.00 

Model B £399.00 

Model B ♦ Disc interface £479.00 

BBC Compatible TEAC Disc drives 

Single disc drive . . £249.00 
Dual disc drive £459.00 

Torch Disc unit 

This is a complete package including a Z-80 processor, 64K 
RAM, Dual disc drive and the CP/N operating system - fully 
compatible with all existing CP/M software. Requires a disc- 
upgraded BBC Model B. 
Torch disc pack £1 , 149.00 




WlCORN 
COMPUTER 

8K ROM ♦ 2K RAM £149.50 

8K ROM + 12K RAM £179.00 

12K ROM ♦ 12K RAM I 199.00 

16K ROM + 12K RAM £229.00 

1 .8 A Power supply £8.50 

ATOM Disc pack £345.00 



please add £7.50 for interlink delivery of BBC 
Computers Ef Disk Drives 



All prices are inclusive of VA T 



SIR Computers Ltd. 

38 Dan y Coed Road, Cyncoed, Cardiff 

Tel: (0222) 759015 



*•••*•••• 
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(continued from page 81) Listing 1. 

iQS>REM MEMORY LEFT 

14- bytei long 
102 DRTR "ii"/'08 ,, /'00' ; *e 
d", "5b" , "65" , "5c" , "a7" , "ed" 4 52" 
e5" , "d" , "c9" 

Listing 4. 
100 > REM HJ.-RES LEFT SCROLL 
2 bytes Long 

-21 ' . "00" . ' 4-5?" e>6 . ' c 

O CS" 06 . ±t ■ ■ .. "76." , "C: " , "JJ?" 

/ -.■•7e"/ , cb"/'27", 77"," 

30", "06" < "2b" , "7e" , "Cb", "C7" , "77 

23' "10"/'fl", "23" /'Cl"/'10", 

" . " :9" 

Listing 5 

100>REM HI-RES RIi^HT SCROLL 

32 bMtes lonq 

102 DATA "21"/'? f"/'57"/'C6" .'*C 

0",**c5", "06" /'If", '" 7e", "cb", 3f ** 

i"77 ,, ,"2b","7e","cb","3f"/ , 77"," 

30" , "06" , "23" , '7t>' ,"cb", " ff"j "77 

.;^ b ::-;i»" * '•'*" * "&*- , -ci- , -i©- , 

Listing 6. 

l«e REM 1 CHR. LEFT SCROLL 

25 by tes t ong 




Listing 7. 

100>REH 1 CHR. RIGHT SCROLL 
85 bytes long 

102 DRTR "06" ."CO", "ll"/'f f"/'5 
7" , "d5" , "el" , "2b" , "C5", "01" -'IF" 

..0^.., -ia", "ed" , "b8", "23", "77", " 

00;;, Q 2b-/'2b", "ib"/'ci"/-i8", re 

.. C 9 
Listing 8. 
100>REH INUERT SCREEN 

19 bytes Long 
102 DRTR "21" , "00", "40", "06", "1 
8" . "cS", "06" . "00" t "7e", "ee", " f f " 

7.7.- . -23" , "10" , " f9" , "Cl" , "10"," 

f 3" , "(.9" 
Listing 9. 

100>REM SCREEN FILL 

30 bytes long 
102 DRTR "0e" , "4-0", , ai" > "3y&"^**0 

©" ,"11".. "20", "00", "45", "d5"/-C5" 
, "4-3" , "3e", 16" , "d7" , "7c", **d7" , " 
7a" ,"d7", "79", "d7", "14.", "10", " f 4- 

"24." , " cl", "dl" , "10" , "ec" , "C9" 
Listing 10. 

10© > REM INK CHRNGE 
25 bytes long 




C9" 
Listing 11 
1O0>REM PRPER CHRNGE 

31 bytes lonq 

102 DRTR "3e","00"/'cb"."27","c 
b" , "Cb" .. "27" , • e6",."33" . £ 

"21 • , 00" . "S8" . "06" , "03" , "CS" . •• 
Of j "00" , "^e" , "eE" , '■ C7" , "b2" , "77 
■• , "23" , " 10" . " f S" . "cl" . " 10" ,' i'S" , 

Lib ting 12. 
100 > REM FLRSH ON/OFF 

17 bytes Long 
102 DRTR "21" . "00" , "58" , "06 ' , "0 
3 « .. c5 ., .. C€> .. ' 08 ,-. ,"cb"," f«" , -23" 
. "10" . " f b .. • c 1" , -10" , " fS" j "C9" 
Listing 13. 

100>REM BRIGHT ON/OFF 

17 bytes lonq 
102 DRTR "21- , "00" , "53", "06", "0 
3", "C5", "06" , "00", cb", "f6", "23" 
, "10" .. f b " cl", 10" , " f 5" , "c9" 
Listing 14. 
100 > REM RTTR FILL 
4.4. bytes long 



0"., 0tv, "19", -dl- , "4i" . "10", "ef" 
,"c9" 

Listing 15. 
100 > REM RTTR OP 

55 bytes long 
102 DRTR "3€ " . "2 f " . "01- ."00" ."0 

37" 

/•f5","dD". •'11".."20". 00 64 

19 Q fd".."41","01",-'23","10 

104- DRTR " - . , r "0 

, "00" , -la", "dl" , "eS" , ed " , b£" , " 

6 1", "dl" ,"C1", "73" , " i0" " '•«"/• f 1 

", "4.3", "77", "23", "ier .'■;<;■ . C9" 
Listing 16. 

100>REM RTTR DOUN 

62 by tts l on<3 
102 DRTR 





. "Cl 

106 DRTR "78" . "10" , "ea" . " f 1" 
3", "77" , "2b" , "10" , " f c" , "C9" 
Listing 17. 

100^-REM RTTR LEFT 
52 by t es long 

102 DRTR "3e" , "2f " . "01" , "00" , "0 
0", "11", "20" , "18" , "21", "d f ", "57" 
, " f 5" , "dS" ,"11" . "20" , "00" , "04" , " 
19" , "10" , " fd" , "41" , "04." , "23" , "10 

104 DRTR "4-2" . ' f 1" . " c5" , ' 05" , "0 
0", "4b" , "0d" 1 "dS"/ , e5" J "dl","la" 
, "d5" , "23" , "ed" , "b0" , "12". "el" , " 
11" , "20" , "00" , "19" , "dl" , "C 1" , "10 
", "69", "C9" 
Listing la. 

100>REM RTTR RIGHT 
61 bytes long 

102 DRTR "3e","2f", ,, 01" i "00","0 
0", "11" , "20" , "18" , "21" , "d f " . 57" 
, "15", " fS" , "78", "82", "47 , "79 ' , " 
83", "4f ", "d5", "11", "20", "00", "04 

104 DRTR "19" . "10" ," fd ". "4. _L , "2 
3" . M 10" , " f d" . "dl" . "42" r • 1 " 

, "C5" . 06" ,"00"/'4b","0d","d5", " 
eS" , "dl" ,"id","d5","2b","ed", "b8 
", "12", "el", "11" , "20", "00", "37", 
"ed", 52" , "dl", "cl", 10", "&-?" . "c 
9" 
Lifting 19. 

100>REM STORE SCREEN 
12 bytes Long 

102 DRTR "11 , "32" . "64-" , '21 " "0 

**'.'. * "**" ■■ ' %?1 " •' "e>®" * "lb" , "ed" , "b0" 
, C 9 

Listing 20. 

100 > REM SORP SCREENS 

28 bytes lonq 

102 DRTR "i! ; . "32 . b* ' , "21-' , "0 

0"."46"."06"."18","C5", , 06 . 
.. c5 .. . 7e .. ^ ■•fs,- --ia- • 4.7- ■ Vi- , • 

38" ,"77" , "23" , "13" , "Cl" , "10" , " f3 

"j "cl", "10" , "ed" , "c9" 

Listing 21. 

1B01REM OUER PRINT SCREENS 

25 butes long 
102 DRTR" "11 . "32" . "64" , "21" , "0 
»**, "4>0", "86", "lb", "C5" , "06" , "00" 
, "7*" , " f 5" , "la" , "77" , " f 1" , "12" " 
23", "13" , "10" , " f6", "Cl" , "10" . ' f0 
", " C9" 
Listing 22. 

100>REM RENUM3ER 
38 by< ". ^J 

• TR" "ed "j "6b Sc " , ' & 

1" , "0a ',"00", 11", "64" , "00" , dS" 

, e5 " , "ed" , "5b" , "4b" , "5c " , "a f " , " 

ed" , 52" , e 1" , ' dl" , "c8" , "cS" , "72 

"23" , "73" , "23" , "4e " , "23" , "4.S" , 

... . 39 .. , -eb" . "cl" , D9" , • eb , " i 

"e4" ■ 
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Atom bask >. < >ndensero! ABt ; can peitbi m 
all the com) tioctibas and remove 

Rems. spates, unnecessary bia...keis 
vaiiablcs from Next commauds 
commands may be converted lo men .-.hi., ( 
form version and program lines concatenated 
to produce lines of up to 254 characters in 
length. All ot these functions are menu 

able and a.e pi-. I imo AB< 

the Nan il the ri 

If you now look ai the listing JMU will Ice the 
ABC itseli is compacted Mien you lvH e mc 
program in you will have to break the long^ 
lines down into iwo ui moic shorter 
Enter the program int< the tippet text space 
; short-form comni tugboat. 

Now type Run, then Esc juu Print «1 i..u 
enter the machine code listed in figure -' ftw 
can now use ABC in the uppei text s^vc but 
if you want to be able to us*, ii in either text 
space you will now have to cop) each routine 
into lower text space and compact il using 
ABC. 

Store each routine on tape and when they 
arc all compacted, assemble (hem into one 
program in tru lower text space Again i\pe 
Run then Esc and Print &L I hen entei . lie- 
machine cock listed in figure 2 li you tried 
compacting the machine vodc you aUI already 
have lou»»d out ths ible. Once 

you have done this ABC is complete 

ABC may be loaded liom tape into e-nhci 
te - xt Space. It it is loaded into the iowei text 
space stalling at # 290u it will almost 
completely till the available RAM and the 
value- ol fop will be # JBbB 1 his means ■ tuu 
if you see. any of the inverted @ markers to 
preserve line numbers re fe re n ced by tioto, 
:b and sinulai commands, itie Hiteipetei 
will generate an "ont-ot memory emu 
error 30 — because- u is n \ ing id dimension an 
arrav element in non-existent RAM locations 
above # 3BFF. 



EA 

L A4 

I. • 1 80 THEN. A9 00 8R80C8FO 10 B I 80 
8D 02 B0 88 91 80 C9FF F0 IB C8 C8 
DO F0 E6 81 B1 80 C6 81 88 91 80 E6 
81 C8C84CU0 38EAFA A)71 t-F 84 
88 60 22 0D FF 

Figure 2. Machine code to be entered Iron, 

L I onward. 



There arc two simple solutions to this 
problem: first the progian. .unlu be 'loaded 
into the lowei text spac< itartiugai * 8800: 
"LOAD A«< 2800 

The second solution is 10 change the 
parameter A in line 30 of the piogram A holds 
the base-address of the- array and is normally 
set to Top. 1 his can be changed to stoic the 

(i ma) oe set iu 
#2800, when the array will t>e aloieu in the 
hot loin part ot die lowei text space, oi to 9 

8100 when the array will as L the towa hall ot 

the scte-enoi to * hich wiii .a.ise "Ik 

array to be Stored inside ABC itsell 

If yOU choose the laue-i option , ■ 
course, be oveiwnting pan ot ABC - the 
menu — which will have already been finished 
with by the time the array is set up. You will 
not afterwards be able to Run the program 
again without reloading it 

This problem docs not occur if rtBt, is 
loaded into the upper text 
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COMPACT 

BASIC : 

EASY AS 
ABC 

Slim down those outsize programs to fit your 
memory with David Betty s Atom Basic 
Condenser routine ABC. 



RAM is a\ ailabk above the program So load 
ABC intO >oui chosen text -.pa^c wilh the 

t.oad command 

LOAD ABC 2900 

UJAD ABC 2800 

•LOAD ABC 8200 

Next load the taigel program thai is the 
am to be rctdtnied. and mark am lines 
referenced by Goto, Gosub and sinulai 
commands with the dummy lank |(a> 
in\ erted @ 1 have used a line on c-ithet side of 
i character to show that it is inverted 
0320 CjO 10 0400 
04UO,@ REM iMis line number will be sdved 

1 hese line numbers will r>c the Olll) ones 
preserved aftei processing b complete ali 
oihcis will be icnumbcred Any numbci ot 
|@i labels may be used and ABC rem 
them aftei processing. 

Now poim the inicipuici to ABt h\ 
changing the ts ol location 18 

18 » 28 
?I8 - # 82 

Jo execute Am type Run Immediately 
;he mn starts the- menu is printed Ihe 
available options are: 
|C Short form commands 
iN Remove variable fiom text 
r^ RonkaVC au fKi.ei i thesis 
|R| Reniove all Rent statements 
S Remove ah spaces 
|W| Wrap ali Basic lines 

ihe capital iciteis ate in...;cd characters 

1 hi tin .hen asks pou to Inpt 

command s..;nn tins is made up ot one >-i 
more menu selections — inverted capital 
letters; these are the actual labels used to 
control the program jumps - entered immedi- 
ately aftei one another. 
CMS 
S 

C ',P-R:S'.V 

.-.Ht tht |Ms tor ihe most signi" 



byte MSB ot the target pi ogi am address 
Pot cxainpit in a program at 2yitn .In MSB is 
p 2s> and in a program at 82UU the- MSB is 
#82 

Note that these aie MSBs ol the taigct 
program, not A1U 

An command-string entries aie venficd 
ABC will not accept any entry which ts not 
one of the inverted ictteis t. N Fi K , S \\ It 
an incoireci enn v is made- ihe eomniand suing 
is pruned the incorrect entrj indicated; and a 
correction requested During dus correcdon 
phase you may entei an inverted |B whnhisa 
dummy activity - B = blank - and can thus 
he used to eliminate an entrj it required 

ABC also contains an eiioi-trapping loutine 
which ensures that it ,m\ mn time emus 
occui iii targe program is 10 .. I ii a semi 
processed state 

Ai the stan oi cavh routine the belt is mug 
If any Key is picsseu immediatel) afta me bell, 
that routine is skipped It in> he> is pressed the 
activity continues afta > short pause 

ABC isol mod 1 1 la i eonsiiuetion Uncc tht 

command string ts entered processing is 
effected by a series ol callt to subroutines i m 
actual Mibioutnies cailto and tht ndci ol 
their eatts, is controlled d> me command 
string entered 1 wo routines ate always called 
the initialising routine .ma mc terminating 
routine and these take care ol the 
houst • 

I !.i initialising routim dunces .ill he nne 
numbers in the target progtani >tore* 

any line nnmbeis marked with ihe dummy 
label mvcited i@j and replaces spaces in For, 
Until and It statements ihai arc nee* 
for their correct interpretation - with 
i-*d blanks ASCII * 80 

1 his shut i- form tuuiinc 5 leplacc 
Basic • nmn jhoi i form 
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version. For example Print is replaced by P.; 
Input by In ; FUnril by FU : Gosub by < rOS 
etc. Over 40 commands are processed by this 
routine which also displays the command 
being changed 

The control variable in a For-Ncxt loop 
need not be included in the Next command 
The Next variable \ routine removes all 
such variables from Next and N commands 

The remove parenthesis - P - routine 
removes sets of brackets which do not enclose 
one of the following. 

1% &• f < 

Note that the list docs not include the hash 
symbol leaving this out creates a problem 
only when assembler instructions of the 
following form are used: 

STA'*80>.Y 

The remarks routine — R — removes all 
Rem statements, whatever their form- 
10 REM All of this line will be removed 

20! A' REM The line number and label will 

be left 



30 A -3:REM The statement A -3 will be 
left 

The spaces routine — S — removes all 
remaining spaces within the program Spaces 
necessary for correct interpretation are 
exchanged by the initialising routine for 
inverted blanks and are thus not affected by 
this routine 

The line wrap routine - W - makes use of 
the fact that while the length of lines of Basic 
text in a program is normally limited by the 
size of the input buffer to 64 characters, the 
interpreter can handle lines of up to 354 
characters I his routine generates hnes of up 
to the maximum allowable length. 

The routine checks for If, Rem and End 
commands in rhc preceding line, and for labels 
in the current line, and will not remove 'he 
line number if any of these are present 

You should note that, once this routine has 
been mn. the Atom's Editor will be unable to 
change new program lines which arc longer 
than 63 characters, so make sure your target 



program is thoroughly tested out after all 
other operations arc complete, before you use 
this routine 

The terminating routine - T — completes 
fhe processing by removing all inverted l@l 
labels replacing inverted blanks with spaces 
and euumhering the entire target program, 
taking account of my lines previously marked 
with inverted |@j markers. The following 
example indicates the numbering sequence 
used First, before processing: 

10 REM example 

20 INPUT A.r-nsilR A| 

30 IF A 3 GOTO 50 

40 PRINT A.END 

50 @ PRINT A 3 END 

60 Af RETURN 

The vertical lines indicate inverted characters. 
After processing: 



UN.AGOS |A| IFA 

50P A^3\E 

51 AIR. 



3G.50 
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ELECTRONICS 





New Books N«w Software! 

For DRAGON 32 and TANDY TRS 80 

colour romputprs 



101 program lips S tricks ! 


1595 


55 programs rome/seriootrotlice 


t7<5 


55 MORE programs homefschool/office 


t7.45 


Cokw computer graphcs 


17 « 


Colour computer SOnqtWlk 


t59S 


Al books complete with adjustments te DRAGON 32 m ElKVf e xdusrv? 




|AM50»pertMti&|.ipliMiClS0H'*rttn 




Now Software tor ORflGON 32: 




DRAGONWORr wocC prrv^ssflo program 


11795 


PA 1 ABASE 1500 card index) 


C199S 


HOME ACCOUNTS 


11995 


Towers ol Hanoi' game 


wltt 4 95 


Send hy Ml hst o" 3ther games 





"RAINBOW" magazine- a Fabulous month'y maga7ine 

for all TRS - 80 and DRAGON 32 colour computer 'jsers 

UH 11 95 \fk\ lirw 26p ntjttr «•>* cm 

Send cash cheque, flrtess or V>*a Cat 1 Hn Ask tor our 

New FREE pocM brotfve Trade enqunes wrtcome anytime 

ELMN ELECTRONICS |0cti YC| 

FREEPOST. 28 Bury New Road Restwch. Mancnesler M25 6LZ or telephone 

061-791 76 1 3 |24lr »«niee| S« III Htt w rYotd 759 7072 



Why should games ptayers have all the fun? 

SUPERPLAN FROM 
VIDEO SOFTWARE LTD 

For 48K ZX Spectrum 
We take ZX computers seriously 

Serious software which you will enjoy using 



With SUPFRPIAN vou can put 
your 2X Spectrum to serious use 
In the homo, school, club or smal 

Create and update an ana ■ 
sheet or spreadsheet within the 
Spectrum's 48K RAM 

Save the chart on cassette. View it 
using the TV screen as 3 window. 
Update it from the keyboard : 
it on vour ZX punter (optional) 

We have delayed advertising this 
product until now to ensure 

availability 

flWIDEO 

^J^ SOFTWatf IIMITfO 

Stone Lane, Kinver, 
Stourbridge, 
West Midlands. 

Tel: 038-483 2462. 



• Machine coded scrolling with 
user variahle windows. 

• Binary coded decimal arithmetic 

lecrv 

• Vanab'e :oh»mn wtdth. 

• Up tn S2 columns. 

• Chart capacity exceeds 40000 
digits 

• FuM colour display. 

• 'Flashing box" positioning under 
keyboard control. 

• Arithmetic functions * • * / % 
(and one or two morel 

• Audit trail of all entries. 



SUPERPLAN. The complete do it- 
yourself analysts jhart generate! 
and processor f '? 

SUPERPACK 1. Four leady-made 
charts for business sales 
daybook, purchase daybook, cash 
book and potty cash book. 
Complete with SUPERPLAN 
processor but without the 
generator f7 



SAE lot data sneer 

Cash wrth order for immediate debvery Prices include VA~r, p & p. 




YOUR MISSION 

To penetrate the Witches Defences, Enter 
her Cavern and Destroy her wicked Heart 

THE WITCHES DEFENCES 

STM A^MITES AND STALACTITES rtttrChoro* KTO* your path. 

:jgh Aith your Laze* Cannon (butt prist 

is in store fore yo" 1 !. 
VOLCANOES to get past a'rve - if you er ncrew 

if white hot Larva to avoid the closer you get to the witches 
•n. 
VAMPIRE BATS thai -ig to your ship, making your coi ■ *)i$h 

••• not careful) Jraqging you down to . 
destructior 

CAVE-INS rhoi M you hit the side of the cave ,viih youi Lazer Cannon 
or Bomb, part 01 tr>e root will cave in on you - the great- 
lands 1 ides to avoid aar.h time!. 

THE NEARER you get to the Witches Cavern, '.he more o' her De- 
she will tl Xi at once. Should you survive- illy 
unlikely! - r>ust contend with the Witch he-s-lf 1 Avoid h» 
turned by her spells win -ng to destroy her wicked 

• 1 or 2 Playert 

* Written entirely in Machine Code ■ Mystery Scr^e positions to bomb 
•Hall it F^e * 5 Skill Levels 

DFSTINEO TO BECOME A CLASSICI 

AND ONLY £5.95 



%■ 



THE SOFTWARE FARM 
CRAIGO FARM. BOTANY BAY, TINTERN, GWENT 



* 



SPFCTRUM 

24 LINE INPUT/OUTPUT PORT £18.95 

(motherboard not required) 

MOTHERBOARD - SIXSLOTS.. £26.50 

MOTHERBOARD PCB ONLY ... £ 6.50 

SPECTRUM 28 WAY CONNECTOR £ 3 25 

MALE CONNECTOR £ 1.90 

34 WAY RIBBON CABLE permetre£ 1.80 

ZX81 

40 KEY KEYBOARD £20.00 

SPARE KEYS each £ 0.25 

MOTHERBOARD - TWO SLOTS £15.00 

24 LINE INPUT/OUTPUT PORT £18.95 

16K RAM PACK £25.00 

MUSIC BOARD £18.95 

23 WAY FEMALE CONNECTOR £ 2.50 

MALF CONNECTOR £ 1.60 

24 WAY RIBBON CABLE permetref 1.40 

GETTING ACQUAINTED WITH YOUR ZX81 £ 4.95 

PROGRAMMING FOR REAL APPLICATIONS £ 6.95 

REAL APPLICATIONS TAPE £11.44 

MASTERING MACHINE CODE £ 7.50 

Prices tre fnr built items. Postage 40p under £4.00. 

Export postage f furnace) €1.80. Send SAE for full catalogue. 

Cash with order or ACCESS 



DFPT VC) 



REDDITCH ELECTRONICS 

21 FERNEY HILL AVENUE, 
REDDITCH WORCS B97 4RU 
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■aHusm 



Grout 3;iJJ!>a3j«* 
games '"> 

for your Spectrum 



V 



-.1 »..V>.'«S' . 

ft** L 









Sorcerer's Castle £5.50 

New Irom Mikro-Gen - takes you into a world ot magic and mystery. 
Graphical position and s host of options with this exciting adventure 
game for the 48K Spectrum 

Scramble £5.50 

High-speed arcade game - the fastest available Thrust, altitude, fire 
and bomb controls For 16K or 48K Spectrum 

Masterchess £6.95 

The program for the r»al player- a powerful, adventurous and 
enjoyable chess game for the 48K Spectrum 

And for your ZX81: 

Scramble + Frogs + Paintmaie + ZX Chess + Breakout + Space 
Invaders + Asteroids + Tempest ■+■ i K Gamespack + Debug 
Ua*fMHC*t*tt«n»nrTmt:f3.tt(nCktutSS0! 



'.•id*laHoM>'*\'«'C.G*-'*'vjee/p>o ¥ ra>ntarO*»ont 
•MriMMfOm Oct' »«x«.»t « *-*cl Iron" Iha mj^i^'yc: :<ivr xia*a 

<n«eu«/PO t pd«w io m *i<tQ»n and add *0b pojs t pacing) 



24 Agar Crescent Bracknell Berks RG122BK 



no/com^ 1 

SPECTRUM 



oeiotoRe 



Colossal Adventure: The classic main- 




frame game "Adventure" with all of the 
original treasures and creatures plus 
70 extra rooms! 

Adventure Quest: From the Great Forest; 



up Ore Mountain; through caves, desert, 
swamp, fire, lake and ble&K moorland on 
an epic quest to defeat Tyranny. 

Dungeon Adventure : NEW! The dungeons of 



the Demon Lord have survived His fall. 
Can you acquire their treasures first? 



rc? 




Each Level g adventure is packed with 
puzzles and has over 200 individually 
described locations - a game could take 
weeks to complete! Only data and code 
compaction allow us to provide so much. 

Each adventure requires 32K of memory & 
costs £9.90 (including VAT and P&P) . 

Send order, describing your computer, or 
a SAE for full details to: 

LEVEL 9 COMPUTING 

L 229 Hughenden Road, High Wycombe, Bucks 




Professionally Written and Produced 
Software for the Home Computer 
From M. E. Evans the author of the highly 
acclaimed 3D MONSTER MAZE and 
3D DEFENDER for the ZX81 comes TWO 
GAMES FOR THE SPECTRUM 



3D TUNNEL 

(16K b 48K versions on one tape) 
What lies down in the depths of the 
TUNNEL? Flying bats, leaping toads, 
spiders", and rats" maybe. Perhaps 
more 1 You will have to avoid the walls 
of the TUNNEL as it weaves up b 
down and side to side to find out. All 
in 3D of course (" not in 16K version). 

ESCAPE (runs in 16K) 
Can you ESCAPE from the maze 
inhabited by 5 hunting Dinosaurs, 
including a Pteranodon that soars over 
the maze to swoop down on you. 
"One of the best and most original 
games we have seen for the 
SPECTRUM so far" SINCLAIR USER. 
Trade enquiries welcome at address below 



Available 
mid-Jan. 




NEW GENERATION SOFTWARE 

FREEPOST IBS3433) Oldland Common, BRISTOL BS15 6BR 

(no stamp required in UKI 

or for INSTANT CREDIT CARD sales ring 01 930 9232 

s.a.e. with enquiries please. 



Please send me off 3D TUNNEL/ off ESCAPE, 

at £4.95 each line p&p and VATI. I enclose cheque/ P.O. 

Mr/Mrs, Miss 

Address 



COV ■('•'<■ 



YC01 



v^ 



CO 



,/ 



(A&B) 

JPACE AOVINTURE | Mod. II UkMi» Coda ■ I ■ 
Our ba.t tailing gana for in* AM* no. ra-arlttan and 
fHorxee fo, , h , BBC. Intngulng ml. lure of Spur. 
Invadar*. Ual* tr ,d Utwlun All In on* rt»-» 

UIDDU KINCOOW (Mod* I) Bute i Vachma Coo.. 
Original rati lima Hnnlun *llh «.„ MO room* to find 
and a«plor«. Flg.nl (or avoid') tfta my d.ffrrmt 
•wnitart and rairhava lha ie traaturai of Hyiam. 
Chooa* from a dlffaranl im^kiim and wan* riot 

*»ACf IrWADEnS (Mod* 11 Mach.na Coda 

Fait action, full faalura vartlon or thlt popular oa» 

Oulitandlng high raaolutien colour graphic* plut aevnd. 

«Vtf»Sl and COMOXO lUgm ll Uachma Coda. 
ftaipcnta lima undar ona tacond fo» lha '»'»! > »v«l» 
Many faatura* including graphic board, probiaai talvmg. 
ate Both oam*i ara vary abaorbmg and challangtng, 

CAMts TAW t |McO* J) Vujchma Coda. 
Wovwg Hall Breakout. Snake and Hunt ara fa»t Moving, 
addictive gaaan. vary colourful. Thraa quality ga»t 
for tha prica of on*. 

viCRO WAN (Hod* i] Machm* Coda (UK) 

Fait moving, excellent colour graphic! pith tound 

• sin • P«0 WORD IWo+a Pnxtttorl «ockog* only 
•n r*ocn<nr toot tor •pead on.* 

foiy fo ute wtii tutt -v ■ ri tvtffK- 

| of-on t**yr viefvt ond powerful tfaaj ■ -r/, 

micrr, delete, jnpv*. copy. \<oevr>te tot Mrll 
'(Vu* aflny more feature! Co~c>elr m.th wtrvelte* 

mtfnjc' s*f !•" aarl B aV 

All program* supplied on qua-ily CIS catlette*. AH 
.pricet art Inclutive. no e.lrat Ruy any tea cettettes 
[•nddaduct Ci from total. SAl for Cauiogua 

AllrM aoftaara alto avaiUtMa. Spac* Advantura 
vadara. A.r ^trlka Only It *ach. SAl for Oalailt of 
[our full rtrteim. 
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HILDERBAY 



SPECTRUMS0FTWARE<48K) 
PAYROLL ( 50 employees, all tax codes, pay levels, Nl 
contributions; Hourly, weekly, monthly, payslips, summary of 
payments; Very easy to use; Amendments to employee details 
very easy right up to the last minute; Can also compute gross pay & 
deductions from net pay). £25 

STOCK CONTROL (typically 1 500 stock lines, pnnts list of all 
lines, or lines with given codes, or understocked lines; locate-by- 
name/add/delete stock line m under two seconds, prints values of 
stock Program loads in one minute, data in less than three). £25 

GOLD our best-selling adventure game, now available on the 
Spectrum' £8 

ZX 81 SOFTWARE (18-48X1 

BFAMSCAN. Compu tors tending moment and shear force diagrams 1 or a limply 

supported oeam with t 99 point uniform, and uniformly tapered loads C25 

TIME LEDGER for up to 17 employees. 2 00 clients A great time-saver' f 15 

OPTIMAX A powerful linear optimisation program Up to 7 S variables <.=,> 

constraints £40 

P A YROLL Similar to tho Spectrum version, bul 30 em ploy ees. £2 S 

STOCXCONTROl itiout400»locklmesin 16K 20O0.n48KI C2S 

CRITICAL PATH ANALYSIS Enter & solve 600 activity network m 18K Edit 

durations & costs. & repeat £ 1 6 

BUOGET Keeps (rack ol expenses &comparos them wtth budget 50 headings. 1 2 

months (II or 12 categories (III C 1 5 for budget IS II (together) 

FINANCIAL PACKI Contains three programs MORTGAGE. LOAN. VAT £8 

GOLD. A tantahsirvg adventure game' £6 

Do your programs load from tape first time, ever/ 
time? If not. you need . . . 

(1 ) THE MICROCOMPUTER USER'S BOOK OFTAPE 
RECORDING by Htlderbay Ltd. 

Contents 

PART I (for everybody; the how to" part): 

X-How your system should work 

^choosing a tape recorder 

? testing and adjusting your tape recorder 

^keeping your recorder in good 

condition 

■"(■the selection and care of tapes 

••{•making reliable recordings 

♦ loading difficult' tapes 
♦useful accessories 

PART II (more for enthusiasts; the why' part): 
? how a tape recorder works 

* computer cassette interface waveforms 
¥ stereo heads, azimuth angle error 

¥ miscellaneous tape problems 

Price £3. 1 5 incl postage; £2.90 from bookshops. Or ask for it at 
your library 

(2) T EST AN D ALIGNMENT CASSETTE: a precision accessory 
which enables you to set up the azimuth angle of your cassette 
recorder head accurately using only a small screwdriver' Azimuth 
error is one of the commonest causes of tape troubles. With full 
instructions £4 90. 

(3) LOADING Al D: if your recorder is basically OK. but you have 
trouble getting the playback level right with tapes from different 
sources, you need our Loading Aid! Also suitable for checking the 
quality of tapes, detecting and (sometimes) compensating 

for dropouts, etc With full instructions and hints on tape use. 
£595 

(4) TAPE RECORDER aligned and tested for computer use. A 
simple, but satisfactory, machine £22 + £2 postage 

(All products suitable for most computers) 

SPECIALTAPE OFFER! 

Book + alignment cassette-*- loading aid for £ 1 1 .90! 

free program IZX 81 or Spectrum] with ell orders of £22 or over postmarked 
before 1 February! 

All prices mclude VAT Everything post free unless stated otherwise COD orders £2 
extra Access orders accepted by telephone 

Hilderbay Ltd 

Professional Software 

8 10 Parkway 

Regents Park 

London NW1 MA Since 1979 

Tri 01 485 1059 Tin 22870 We have 20 years experience m computer 



PASCAL FOR THE 
ZX SPECTRUM 

Hisoft are pleased to announce the availability of Hisoft Pascal 4 
for the 48K ZX SPECTRUM. 

No longer do you have to put up with the slow execution speed of 
BASIC programs; Hisoft Pascal 4 produces programs that run 
between 40 and 100 lyes 100!) times faster than the equivalent 
programs written In ZX SPECTRUM BASIC. For e> 
program to sort a 100 element array of numbers into ascending 
order takes 60 seconds in BASIC, while HP4 produces a pre 
which does the same thing in 0.6 seconds' 

NOW you and your children can learn to program in an efd 
and structured way by using Pascal, the favoured language in 
schools and univers 

NOW you can wnte games progranris etc. which run as fast as you 
need thorn to without having to resort to assembler or machine 
code. 

NOW you can use a language which requires minimal re-learning 
when you move from your SPECTRUM to another computet; 
Hisoft Pascal 4 has all the essential features of Standard Pas< 

ed in the Pascal User Manual and Report by Kathleen 
Jensen and Niklaus Wirth, the man who designed Pascal. 

Hisoft Pascal 4 is a professional piece of software designed by a 
team who have been writing Pascal compilers for many yea 
you will find it to be powerful, flexible and very easy to 

To top it all, we are offering the package (which includes <■ 60 page 
manii.il). for a limited time, lo 48K ZX SPECTRUM u& 
INCREDIBLE price ol: 

ONLY £25 INCLUSIVE 

Write for more details TOD A Y to: 

HISOFT 

60 Hallam Moor 

Lidrn SKIHDON 
SK3 6LS 

Tel. (0793) 26616 (Answering machine) 



_ 





ZUCKMAIM 

ZX81 (16K) 

*ALL MACHINE CODE 

(10K) 
*F0UR INDEPENDENT 

GHOSTS 
♦HIGH-SCORE 'HALL 

OF FAME' 
♦AUTHENTIC ARCADE 

ACTION 
♦TITLE/DISPLAY 

MODE 
ONLY £5.95 INC. P&P 



FROGGER 

ZX81 (16K) 

♦MOVING CARS, 

LOGS, TURTLES 
♦ALLIGATORS, 

DIVING TURTLES 
♦FOUR 'SCREENS' OF 

ACTION 
♦ALL ARCADE 

FEATURES 
♦ENTIRELY MACHINE 

CODE 
ONLY £5.95 INC. PfrP 



HeN # DRAGON 32 SOFTWARE # *** 

MISSILE COMMAND ONLY £5.95 

FULL HIGH-RESOLUTION COLOUR GRAPHICS + SOUND 

GRAPHICS DEMONSTRATOR ONLY £5.95 

LEARN THE SECRETS OF HI-RES GRAPHICS PROGRAMMING 



DJL SOFTWARE 

DEPT YC, 9 TWEED CLOSE, SWINDON, 
WILTS SN2 3PU 



TRAOE ENQUIRIES WELCOME 
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BBC COLOUR 

OVERLAY 



You can put moving 
graphics into real 
perspective with 
Michael Murray's 
explanation of 
the colour 
overlay. 




Demonstration program. 

10MODE2 

20V0U 3 REM Join tha taxt and OraPKie* enraor* 

REM 6ac>9r©u»>d (colour 0> ■ blua 
■REM Far fi«ura (colour 1) • n»«**r»t* 

■REM N*«c fi9urt (colour 2i ■ wallow 

+ far fi«ur# (colour 3>> » wallow, »o dot* not nttd to o* r« 



REM Foreground (CO I Our 4> « white 
■REM Foreground + t"*r fieure (colour 5) - i*iiti 
REM Foreground ♦ near fl««r» (colour 6> • white 

6, near fieure* (colour 7> ■ uhlte, so doe* not need to 



38VDU19. 8,4,0.8,8 
40VDU19, 1,5,0,0,0 
38VOU19.2,3,0,8.0 
68REM Ne*r fifture 
-defined 

70^0019,4,7,0.0,0 

88VCMJi9,3.7,©,0,0 

90V0O19-6. 7,0,0,0 
I00REM Foreground ♦ far 
p* re-deflned 
110R£M«»*X SET THE SCENE *»»*»« 
120GCOL6,4 -REM line* 118-140 draw the fore©<-ound 

laenovE 300^0 

140ORRW 600,900 

130PLOT83,700,0 

160KN>:-0 REM Start Po*ltiOn Of the ne*r flftjrt 

170 NX«8 'REM Increment to move near figure 

180XF5S-1279 REM Start Position of the far ft«ure 

190 F*»-16 REM Increment to wove far figure 

280MOVE XH5C300 'REM Move to near figure start Point 

210VOU23.224,tFF,«.FF,fcFF,».FF,t,FF,»,FF,tFF,tFF RV'M Re-C<ef * ne CH**X224; a* the n 
ear fl*jr«. an oblong 

220CCOL3,2V[>U224 REM Print the near ri«ura> 

230MOVE XF*,S00 REM Move to the far figure atart Point 

240PROCTRIRMC.LE 'REM Draw the far figure 

230REM**** MR IN LOOP ***<»» 

260REPERT 

270PROCMOVENERR REM Move the near figure 

280PROCMOVEFRR REM Move the far figure 

290UNTIL FALSE REM Pre** ESCRPE to *toP 

3MCND 

310OEF PROCTRIRNGLE 

320CCOL3,1 -REM EOR colour 1 (i»*genta> 

330PLOT 1.-200.0 

340PLOT8 1,100,-300 

330ENOPROC 

360OEF PROCMOVENERR 'REM Move the near figure 

370CCOL3,2 REM EOR colour 2 (wallow) 

380HOVE XNH.500 REM Move to the currant Position 

390XNX*xn;s>nv. REM calculate the "«W Poaltion 

400VDU224 REM Eraaa in the currant Position 

410MOVE XN3.S00 -REM Mova to the new Poaltion 

420VOU224 REM Print in the new Poaitlon 

430IF XNX<4 OR XN9CM21S THEN MJ4-NJCK - 1 > 'REM Change diractlon at the edge of t 
ha acraan 

4406NDPROC 

450O6F PROCMOVEFRR 'REM Mova tnt fa- figure 

460MOVE KF'/!,600 REM Mova to the currant Position 

470XFJj«XFi;+F5( 'REM Calculate the ne-.i Po*itlon 

400PROCTRIRNGLE REM Er«»e fro« tha currant Position 

490MOVE XF%,600 REM Mova to tha new Poaltion 

SOflPROCTRIRNGlE »EM Draw in tha ritv Poaltion 

?10IF XF'oi271 OR XFJ-.<28e THEN F5(-F*<*(-1> RFM Change direction at tKa ad«a of 
th« acraan 

320ENDPROC 



REN Draw tha fur- ftftura 



THIS IS a detailed explanation of one of the 
easiest ways to obtain moving graphics with 
colour overlay. 

The Exclusive Or method is based on put- 
ting colours on the screen so that they are 
Exclusive Ored — EOR — with the colour 
already there, that is, by using GCoB,— . In 
this case the logical colour number must be 
considered as a binary value, for example: 
colour 0=0000 
colour 1 =0001 
colour 2 =00t0 
colour 3 = 0011 

etc., to: 
colour 15=1111 
To Exclusive Or two binary numbers they 
must be compared bit by bit. If a bil in one 
number is 1 and the corresponding bit in the 
other is then the result will be 1, otherwise if 
both corresponding bits are or both are 1 the 
result will be 0. For example: 
binary decimal binary decimal 

0011 3 1101 13 

1010 10 0111 _7 

1001 9 1010 10 

Thus colours 3 and 10 will produce colour 9; 
colours 13 and 7 will produce colour 10. 

This principle may be extended to cover a 
combination of as many colours as required. 
For example: 

1001 colour 9 

1100 colour 12 

1011 colour 11 

0110 gives colour 6 

(continued on next page) 
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Program 1. 

28VDU3 R£Pl Join te»t ttvd "9r*chlc» cu.i»»©»»« 
30CCOL3.3 REM EOR colour 3 wit* becke^ovnd 
48X-0 R£m S*t *t*»-t c-osition 

3BKOVE /.see 

60PR1NT-H" 

70REPEAT 

sePROCMOvE 



90UNTIL K>12lS REM Untl' the *d«* O*" t-* «Cr«en is reached 

leeEND 

J1CDEF PRQCMOVE 

128M0VE X.see REH Move to tne cur«*tr.t tosftlon o» tnt character 
I 3GPR I MT - a- REf* Er-i*« t>ve cHer-acier in t*» current r>o»lt 
14ex»X*8 REfl Calculate tr* new character *0»lttr.n 

150M0VE x.see REM Move to the new *oft:t»on 

163PRJNT * RJE* Print the Character In th« new Position 
178EWPR0C 



(continued from previous page) 

Note that the answer shows which bits are 
set to 1 in only one of the colours.? 

Program 1 shows how the EOR method 
moves the letter A across the screen. 

Layering of colours is best explained by 
using an actual example, so consider the 
following problem: there arc to be two figures 
which will appear on the background, one in 
the far distance which will be plotted, and one 
in the near distance which will be printed. The 
near figure must pass in front of the far figure, 
and both figures must pass behind a fixed fore* 
ground object. 

As mentioned earlier it is convenient to use 
colour for the background, so this will be our 
starting point. For no particular reason we will 
choose colour 1 for the far figure and colour 2 
for the near figure, so we have: 

background 0000 colour 
far figure 0001 colour 1 

near future 0010 colour 2 

Applying the rules for EOR, if the two figures, 
coincide we will get: 

far and near figures 001 1 colour 3 
Since the near figure must appear in front, 
colour 3 must be the same as colour 2, Now let 
the foreground be colour 4 — another 
arbitrary choice — and consider what happens 
if either or both of the figures coincide with 



the colour selected for the foreground. 

foreground 0100 colour 4 

far figure and foreground 0101 colour 5 

near figure and foreground 0110 colour 6 

both figures and foreground 01 1 1 colour 7 

« Since the foreground colour must always be 

the one to show, colours 4, 5, 6 and 7 must all 

be the same as the foreground colour. 

We now have four different layers of colour 
and still have eight more colours that we can 
use — in mode 2. Note that as the figures are 
defined so far only four different colours will 
be displayed, although we have used a total of 
eight to obtain the layered effect. 

The reason for using EOR is that applying a 
colour using EOR has an on/off effect . If a 
character is Printed or Plotted using EOR it 
will appear on the screen, but if it is 
Printed/Plotted again in the same place it will 
disappear. 
Example: background — colour 6 01 10 
character - colour 3 001 1 

result — colour 5 0101 

Thus printing a character in colour 3 on a 
background of colour 6 will result in the 
character appearing as colour 5. Now if the 
same character is printed again in the same 
place using the original colour 3, the following 
happens: 

displayed character -colour 5 0101 



re-print character —colour 3 0011 

result - background —colour 6 0110 

This demonstrates that printing once 

displays the character, and printing twice 

restores the background. 
It is usually beneficial to use colour as the 

main background colour since it will not 

change the colour of anything Exclusive Ored 

on to it. For example: 

0000 0000 
1111 0101 

1111 0101 
Movement is simply achieved using the 
following genera) procedures: 
■Join the text/graphics cursors — if printing 
rather than plotting. 

■ Move to the start point. 

■ Print the character. 

This gives a starting point and movement 
can be obtained by: 

■ Move to the current character position. 

■ Print the character, i.e., erase that which is 
already there. 

■ Calculate the required new character 
position. 

■ Move to the new position. 

■ Print the character at the new position. 
The routine in lines 4 to 8 may be written as 

a procedure and called to move the character 
whenever needed. 



SeEs 



Glectronics 



Spectrum 



MONEV BACK GUAKAN1EL 
CASSETTES DESPATCHED 
WITHIN 48 HOURS 



ABACUS CONTROLLER 



AVENGER 



'/' 



Of »U the Spec H.'W 
items I hawt received 
this one most 
imp-Msed me and it* 
the onlv one I shall 
alway* v$c 



V^ 



Oeveloped to eliminate tedious swapping of plugs when 
LOADING or SAVING programs on cassette. 
ZX SPECTRUM CONTROLLER: Single switch selection of 
SAVE, LOAD & AMP modes. Built in amplifier and loud- 
speaker boosts Spectrum sound output. Price £14.95 
ZX81 CONTROLLER: Single switch selection of TALK, SAVE, 
CUE fcr LOAD modes. Built in microphone 'speaker for fast and 
reliable program naming and cueing. Price £9.95 

All itemj m ms edvertiaemeni can be viewed before buying at the Buffer M«io 
Shop. London, and Jay Dee Communication*, Water Street. Port Talbot. 



AVENGER: This all action arcade-style game written in 
MACHINE CODE for the ZX Spectrum is fantastic! You are 
flying over a mountainous planet terrain. Your mission is to 
attack, using lasers and bombs, launch pads, buildings and 
missile silos. Alien craft attack you with missiles; guided 
missiles launched from the ground hunt you out. But what ever 
you do don't hit the atomic power stations!! Continuous 
display of time, score, shields and laser temperature. Five 
levels of play and high scores. 
Price £4.95 inc. Also available for the ZX-81 (16K) at £4.95 inc. 

Available at W.H. Smiths 

SPECTRUM GAMES PACK 1 

DESTROYER: Listen to the beeps of the sonar to locate and destroy 
the submarine* before they sink the merchant ships. 
*^;, "■> ICEBERG: Steer your icebreaker through thickening pack ice 
to pick op survivors. 
BATTLE: Destroy missile sites while avoiding mines 

A and the computerised enemy tanks 
yg 'n^thst are out to get you. 
t. _•' ^ ANDROID Rescue the miners before 
S^S^^PIT RESUCE 



<■ ■«_ 



AH 

four on 
one canetto 
at the incredible 
price of £4.96 mc 



186 St. Helens Ave, 

Swansea, W. Glam. 

Tel: (0792) 50282 



they are trapped in the 
flooding mines, s 'f.^vl 
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TOP QUALITY MACHINE-CODE 
PROGRAMS 



FOR THE 



4.NEW!jT 



OO0 



MICROCOMPUTER 



Fruit Machine (32K) £650 /Basic & M.C.I 
Probably the best fruit machine implementation on the market 
This program has it all . . . HOLD, NUDGE, GAMBLE, moving 
reels, realistic fruits and sounds. 



? NEW»^ A|jen Dropout (32K| £6.50 

Arcade-style action continuing the high standards set by our 
previous programs. Flying aliens which fire at you and explode as 
they hit the ground. 




Galaxians (32K) £6.50 

Fast action version of the 
popular arcade game -4 types 
o) Galaxians fin 3 initial screen 
formaiions) swoop down 
individually or in groups ol two 
or three 6 skill levels, hi-score 
rankings, bonus laser bases 
and increasing dtfdcuity 
Superb sound effects and 
graphics 




Invaders (32K) £6.50 

Superb version of the old 
classic arcade game with a tew 
extras 48 marching invaders 
drop bombs that erode your 
defences, and 2 types ol 
spaceship tly over releasing 
large oombs which penetrate 
through your detences In 
creasing difficulty hi-score 
superb graphics and sound 




Space Fighter (32K) £6.50 
Arcade-style game based 
upon lealures from DEFENDER 
AND SCRAMBLE 5 types ol 
menacing aliens fire at you 
and may attempt to ram you 
Separate attack phases, fuel 
dumps, asteroids, repeating 
laser cannon, smart bombs, hi- 
score. rankings 6 skill levels, 
sound effects 




Centipede (32K) £6.50 

Another incredible arcade type 
game featuring mushroi 
snails, flies, spiders, and 
centipedes of course Excellent 
graphics and sound 6 skill 
levels, hi-score. rankings, 
bonuses and increasing 
difficulty as the spiders become 
more active and the number of 
mushrooms increases 



We pay 25% royalties for high quality programs. *** Dealer enquiries welcome. 




SUPERIOR TELEPHONE: 

SOFTWARE 0532-842714 

Dept YC4 69 Leeds Road, Bramhope, Leeds. 



Please add 50p 
per order 
for Pfc>P 

Add 15% VAT. 



SPECIAL OFFER FOR CHRISTMAS! 

Buy four of these excellent 
programs for the bargain price 
of just £19.50 



1 



HUGE SELECTION— OVER 400 IN STOCKI 



HIRE 



ZX81/SPECTRUM 
PROGRAM TAPES 



Get the most from your ZX61 or Spectrum at minimum cost by hiring 
program cassettes for just £1 each per fortnight (plus 40p p/ p). 

Our stock of over 400 tapes (up to 20 maker's original copies of the 
more popular ones) covers most of the best cassettes advertised In 
this magazine— and more: thrilling m/c arcade and adventure 
games, tests or skill, realistic simulations and a wide range of utilities 
for business, multi-Indexing, banking, toolkit and graphic aids. 

You can switch from ZX81 to Spectrum membership at any time by 
paying the balance, and hire up to three tapes at a time. Our regular 
illustrated magazine "Computerchat* is posted free to all members, 
with Its product and software reviews plus our unique 'Top Twenty' 
ZX tapes chart based on members' scores, and some special offers. 

"An exceptionally professional and thriving 
organisation with, even, a most readable 

newsletter"— review in Eric Deeson's "Guide to 
ZX Spectrum Resources." 



S 

(JUL 



L 



The Sinclair Owners' 

SOFTWARE LIBRARY 

Heather Cottage, Warren Road, 
Llss, Hants GU337DD. 



Dept. YC. 



Yes, please— I'd like to Join for the next 12 months. Please send on 
money-back approval my magazine, descriptive library catalogue and 
order forms, on the understanding that if I'm not delighted with your 
service within 28 days you will refund my money In full. 



NAME. 



ADDRESS. 



Tel. 



enclose chequer Postal Orders for: 

O £8.50 for ZX81 membership (overseas £2 extra In each case) 
Li £9.50 for Spectrum membership 



JOYSTICKS 



i 



ricKS 

£=3 . 




ZX Spectrum /ZX81 



FOR ONE JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FOR USE 



* NO SOLDERING, plugs into rear expansion port 
between ZX and Ram Pack, Printer or Microdrives. 

* TWO JOYSTICKS connect via one interface module. 

* NO SPECIAL PROGRAMMING, Joystick 1 
operates as keys 5 to 8 through inkey instruction. 

* IMMEDIATELY COMPATIBLE WITH ALL 
CURRENT SOFTWARE using arrow keys for 
movement. 

* INTEGRAL TIRE' BUTTON 

FREE 'Video Graffiti' listing + full instructions. 

Send ADDRESS and CWO to: 

A.G.F. HARDWARE, Dept YC. 

26 Van Gogh Place, Bognor Regis, West Sussex PQ22 9BY 



QTY 



t 



ITEM 



JOYSTICK 



INTERFACE MODULE 



ZX Spectrum Q 2X81 □ Please tick 



ITEM PRICE 



6.98 



15.96 



FINAL TOTAL 



TOTAL, 
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Fed up with Space Invaders? 
Fed up with moving N.S.E.W. in seemingly 
endless Adventure games? -then why not try our 

exciting range of challenging war games for the 
SPECTRUM/ 16K ZX81/ DRAGON 32 

1. PRIVATEER. 

A brand new action-packed battle game for the 16K ZX81. How many enemy ships can you 
sink. Will you be promoted to Admiral or discharged from the service? 

2. TYRANT OF ATHENS. 

Can you survive long enough to turn Athens into the most feared state in the 
Mediterranean? Train troops, build warships, fight battles by land and sea against hostile Greek States and the vast 
Persian Empire. Many more features in this very addictive game. 

Price: DRAGON £6.95 2X81 £4.50 SPECTRUM £5.50 

3. ROMAN EMPIRE. 

Your aim is to conquer the hostile countries surrounding Rome. Build armies, appoint Generals and 
fight campaigns. This challenging game takes full account of morale, fighting efficiencies, leadership ability, etc. 3 levels 
of play. Price: 2X81 £4.50 Spectrum £5.50 

4. PELOPONNESIAN WAR. 

Set in Ancient Greece from 431-404 BC, covering the Great War between Athens and 
Sparta. Your goal is a final victory over the Spartans but you will need all your skill in a combination of diplomacy and 
military force before you even stand a chance. 3 levels of play. Price ZX81 only £4.50 

5. SAMURAI WARRIOR. 

How would you have fared as a Samurai in 13th Century Japan? Face challenges from 
Samurai and bandits. Are you a survivor? Or will you be forced to commit ritual suicide? 7 levels of play, a most fascinating 
game. Price: DRAGON £6.95 2X81 £4.50 Spectrum £5.50 

6. WARLORD. 

A challenging game of analytical skill set in 13th century Japan. You control a village and must meet 
attacks form other armies, combat challenges from other warlords and their Samurai, attack and defeat pirates, make 
raids for gold or slaves and feed your village. Price: 2XX81 £4.50. Dragon £6.95 

Cheques and POs please, made payable to M. C. LOTHLORIEN 

Dept. YC2. 4 Granby Road, Cheadle Hulme, Cheadle, Cheshire SK8 6LS 



SOFTWARE HOUSES, 
WHOLESALERS, DEALERS 

YES. 
WE MANUFACTURE 



DUPLICATING - Need 50 - 50,000 
Program Copies within 10 days? 

Short-run in-cassette copying, high-speed volume 

duplicating, with on-cassette body printing, labelling, 

over- wrapping, blister-carding etc. And YES - we 

verify our work - methodically. 

BLANKS - Need any length blank 
cassette for copying or re-sale? 

We manufacture tapes in bulk, with or without boxes. 

as well as our own fully-packaged standard length 

products. 

We use high quality batch certified HM- 1 260 tape, for 
error-free copies. 

Please ring or write to Nigel Boyle today for full details - all 
enquiries and material treated in the strictest confidence 

Phone Write to 

01 223 5955 BIBI Magnetics yc 

Fraepost 

_._,.. ~ .. „. London SW1 1 2BR 

BiBi Magnetics Limited. 

101/105 Plough Road. London. SWti 2BJ 



PRICE BREAK-THROUGH ON 
EXTRA MEMORY FOR ZX81 ! 

The NEW EconoTech 1BK RAM PACK 

adds 18-tlme* mora memory to your ZX81 at a budget price! 



Fully assembled, tested and 
guaranteed - neat and compact, 
fits snugly to eliminate wobble. 
Compatabie with ZX Printer. 



ONLY £19.95 1 

plus £1 .50 post & packing 
to anywhere In the world 



Full refund if not fully satisfied - simply return within 
14 days of purchase. Allow up to 28 days for delivery. 
Fill In the coupon below and send with cheque or P.O. 




To: 

EconoTech, 30 Brockenhurst Way, London SW16 4UD 
Please send me .... 16K RAM Packs ® £19.95 each, 
plus £1 .50 post and packing. 

Name 

Address 
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BBC A LA MODE 



IF YOU have seen the advertising leaflets, or 
even been lucky enough to see the games 
produced by companies like Acornsoft, you 
will probably have been impressed at the 
quality of the multicoloured figures used in 
the graphics. Just as impressive is the speed 
with which the figures arc plotted on to and 
off the screen. 

The most obvious way to reproduce these 
figures would be to use a combination of Plot 
and GCol commands. Plot commands in the 
range 64-71 will allow plotting of single pixels. 
The GCol commands enable changing of the 
Plotted colour. 

Even with the speed of BBC Basic this 
method is not fast enough for games 
applications and consumes a prodigious 
amount of memory, even for a small figure. 
The use of assembly routines to do the 
equivalent, passing the commands and values 
to the machine-operating system — MOS — 
via the Oswrch routine docs not significantly 
increase the speed, although it consumes less 
memory. This is not a failing of the assembler, 
but a reflection of the efficiency of the Basic 
interpreter which also uses Oswrch. 

An alternative solution to the problem is to 
use the user-definable characters. By carefully 
designing pairs of these characters and by 
using 'Or' plotting, all four colours can be 
produced on the screen within the confines of 
a single-character cell. 

The best way of passing all this information 
to the screen is to assemble a string containing 
both the characters to be plotted and the 
control characters — see User Guide page 377. 
An example of this is given in listing 1. 

The listing creates four user-defined 
characters which are Ored together on the 
screen to give the three displayed colours. The 
first two characters arc plotted onto the screen 
in colour 1. The second two characters arc 
ovcrlayed on top of the first two in colour 2. 
By Oring colour 2 on top of colour 1, any 



pixels that are turned on in both colours are 

displayed in colour 3. All of this information is 

contained in the S string which can be 

interpreted as 

GCOL 1. PRINT CHRS(225I CHRS122S) : 

backspace : backspace : GCOL 1 2 : PRINT 

CHRS(226);(227) 

The D string is similar using character 255 to 
overprint the figure in the background colour. 

This again uses vast amounts of memory 
and is limited to the speed of Basic, or 
Oswrch, the MOS. It has the added dis- 
advantage that there is no easy way of 
realistically exploding or assembling the figure 
out of hyperspace. 

The one advantage of both these methods is 
that they will work on the other side of the 
Tube — when the second processor becomes 
widely available. 

I will now show two ways of controlling 
screen memory directly to produce a figure 
identical to that produced by listing 1. I will 
only be describing how to use mode 5 
although similar considerations apply to other 
multicoloured modes. 

In order to understand how to control screen 
memory directly, it is necessary to investigate 
the way the colour information is coded. The 
mode 5 screen has a resolution of 160 by 256 
pixels, controlled by a 10K block of memory 
from &5800 in a 32K machine, &1800 in a 
16K machine. Simple arithmetic shows that 
each byte controls four pixels. These are 
arranged from Himem upwards as blocks of 
eight bytes controlling what would be a 
character cell of a 40 by 32 character screen. 
The first eight bytes control the character cell 
in the top left-hand corner; the next eight, the 
cell beside it — and so on. 

As each byte controls four pixels, all four 

pixels have to be accounted for when deciding 

which value to set the byte to. Each pixel has 

an ordinal value and a colour scaling value. 

(continued on page 95) 



100 M0DE5 

110 VDU 19,2,4,0,0,0 

120 FOR X'/.=S<5E40 TO &5F40 STEP 8 

130 !X7.=&070E0C08: ! (X7.+4) =& 10303007 

140 ! (X7.-t-8>=0; ! (X7.+ 12) =&A5D2A55A 

150 ! (X7.+ 16)=0: ! (X7.+20>=&A55AA55A 

160 ! (X7.+24>=0: ! (X7.+28) =&EEFFEECC 

170 FOR N=0 TO 100: NEXT 

180 FORD'/.=0 TO 28 STEP 4 

190 ! (X7.+D7.)=0 

200 NEXT: NEXT 

210 GOTO 120 



Listing 2. 



If you have ever wondered 

how Munchymen, Space 

Invaders and their ilk make 

it on to the small screen 

Fintan Culwin lifts the veil 

of mystery surrounding 

their genesis. Discover 

how to conjure up similar 

effects on mode 5 screens. 



99 REM LISTINGl 

100 PROCINITIALISE 

110 MODES 

120 VDU 19,2,4,0,0,0 

130 VDU5 

140 FOR X7.=0 TO 1216 
STEP 32 

150 MOVE XV., 640: PRINT 
T*; 

160 FORN=0TO30:NEXT 

170 PRINTD* 

180 NEXT 

190 GOTO 140 

1000 DEFPROC INITIALISE 

1010 VDU23,224,&80,&C0, 
&E0, &70, &7A,&05, &02, &0! 

1020 VDU 23, 22 5,^00,8(00, 
8c03, &00 , &AC , &5E , &AF , &5E 

1O30 VDU23,226,S<00,&00, 
&00, &00, &05,&3A, &3D, S<1 A 

1040 VDU 23, 227,&00,&00, 
&00 , &00 , &5C , %t AE , &5F , &AE 

1050 VDU 23,255,&FF,&FF, 
&FF , &FF , &FF , ?<FF , ScFF , &FF 

1060T$=CHR* ( 18) +CHR* (0J 
+CHR* < 1 ) +CHR* (224) +CHR* 
(225) +CHR* (8) +CHR* (8) + 

CHR* ( 18) +CHR$ ( 1 ) +CHR$ 
( 2 ) +CHR* < 226 ) +CHR* < 227 ) 

1070 D*=CHR*(8)+CHR*<8> 
+CHR* (18) +CHR* ( O ) +CHR* 
( ) +CHR* ( 255 ) +CHR* < 255 ) 



1080 ENDPROC 



Listing 1. 
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INSTANT IMAGE TRANSFER TO ZX SPECTRUM 
RD DIGITAL TRACER £49.95 




u 



(utuetouched 
printout!) 



Please send me RD DIGITAL TRACER(S) at 

£49 95 each I enclose payment of £ ^___ 

Name 

Address 



Send to: RD Laboratories, Dept 
Ware, Herts. SG12 OLU 



YC F, 5 Kennedy Road, Dane End, 



The high resolution colour graphics of The ZX 
Spectrum permit accurate presentation of complex 
or irregular images - maps, technical drawings, 
even personalities. But entering individual co- 
ordinates for unusual shapes can be tedious and 
time-consuming. 

The new RD DIGITAL TRACER cuts out much 
tedious plotting. It provides instant transfer from 
original to display file - for screen display in 
colour, ZX printer printout, or retention on cassette. 

The RD DIGITAL TRACER is of immense benefit 
in many fields - for geographers and weathermen, 
for engineers, architects and technicians, even for 
budding Leonardos! Designed for use with the ZX 
Spectrum, the RD DIGITAL TRACER as supplied 
is compatible with ZX 81, although high-resolution 
colour graphics cannot be obtained on this machine. 

The RD DIGITAL TRACER is available only 
from RD Laboratories. The price of £49.95 includes 
P & P and VAT. Send your cheque now for delivery 
in 28 days. (Cheques payable to "RD Laboratories") 
The RD DIGITAL TRACER is supplied with tracing 
sheet, software cassette, and full instructions on 



use. 



RD Laboratories' policy is lo bring sophisticated computer technique « to low cost 
computing RD Laboratories therefore maintain the right to amend specifications 
at short notice. Please send stamp for further details ol the RD DIGITAL 
TRACER, and the RD 8100 SYSTEM for automatic monitoring, test and 

rol 



fc> 



R D Laboratories 



5 Kannndy Bond, Dene End, Ware, Hart*. 
(0980) 80360 



8G1E OLU 



NEW... BIGGER... BETTER... 

BUFFER s^o c p ro 

We are MOVING 100m up the road to: 

310 Streatham High Road 

London SW16 



The World's oldest Sinclair orientated software 
shop packed with goodies for 

ZX81 & SPECTRUM 



Open 10.30 to 5.30 Tues. to Sats. (closed Mons.) 

• • • • • 

Please send large SAB for catalogues and 
indicate for which computer 

Telephoned Orders (Access or Visa Cards) on: 

01-769 2887 

Please make cheques payable to 
BUFFER MICRO LTD 



QCP-FORTH! 

♦FULL FIG 79 STANDARD 
(NON-DISK) 
♦FASTER THAN BASIC 
♦EASIER THAN MACHINE CODE 
♦SUPPORTS ZX-PRJNTER 

'or those who ate not already convert*. » perhep* the closest vet 
to the ultimate an purpose computer language n « designed so be last. 
portable end «ir/emerV flexible. A FORTH program consist*, largely, of 
definition* | new FORTH wonts, enabling a user to develop a unouo. 
application oriented, vocabulary. It is even possible to alter the syntax 
to tut you' application (or iust your ityle ol progremi). 

♦TAPE & DOCUMENTATION ... £10 
GAMES PACKS 1&2 

Pact. ■ include*: Space Torpedo, flevr fa and mote. 

Pack 2 includes: Robot chase. Nm, Music. Mini Adventure etc 

UTILITIES PACK 

Enhance your BASIC Program* with rtus *et of useful mactune code 

routine* 



GAMES PACKS 



£6 each 



UTILITY PACK ... £5 

•••COMING SOON'" 

PILOT: the educational language 

ALL PRICES INCLUDE VAT & P&P 
QUALITY STACKABLE CASSETTES 



Quasar Computational 
Paraphernalia 






'* 



11c MERCIES ROAD UXBBIDGE MIDDLESEX 
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(continued from page 93) 
This is my own terminology to avoid 
confusion with the user guide The ordinal 
values of the pixels are, from left to right, 
8,4,2,1. The colour-scaling values are for 
logical colour 0, 1 for logical colour 1, 16 for 
colour 3 and 17 for colour 3. 

Each pixel is set by multiplying its ordinal 
value by the chosen colour-scaling value I he 
results of all four pixels arc added togcthci to 



give a number in the range to 255 which 
when sent to the screen will give the required 
resuli 

Two examples should make this a little 
clearer. Suppose we want to switch on the four 
pixels in the colour sequence 3,2,1,0 , the 
calculation is 

(8* 171 l 14 x 16) » (2x1) » (1x0) ^ 202 
01 the converse sequence 0, 1 »2. 3 
,8x0) + <4x l) + (2 • 161 • »1 » !7i 37 



'•••' 


ASSEMBLE 


410 


JSR c 1 ear 


640 


ADC £H 


1 1<« 


■• 


420% 


JSR lie 


650 


STA 171 




VDU 


430 


DEC ' 


660 


RTS 




REM 




ilW GOVS 


■ 


del J.DX CtBF 


140 


CALL pass 


4S0 


RTS 


*,8i> 


opt NOP 


!3«« 


OOTO !«" 


460 


.plana LDv ■ 




LDV • 




DEFPROCflSSEMBLE 




.Pit LDA d - 




loop2 DEV 


260 


DIM OX 33 


480 


BTA 




BNE loopS 




DIM T7. 233 


490 


DEV 


7?n 


r*> 


200 


FOR U'/.-DV. TO t)V.»28 




BPL bi t 


730 


BNE 1 oop 1 




STEP A 


310 




740 


RTS 


290 


READ VV.t 'U7.-V/.: 




•Clear LDr £*IP 


750 


1 


300 


FOR i "!) 2 STEf 


330 


.blu LDA £0 


760 


NEXT 




PV. 


■--•• 


STA (V70>,V 


770 


ENDPROC 




CO*T Dpt 


350 


DEV 


850 


DATA I.O/OEOC08. 


J30 


. pa.1.6 LDA i 


560 


BPL biu 






340 


STA S.70 


370 


Rib 




DATA e,tcA5D2At 


350 


LDA C*5E 


500 


. tnc CLC 


870 


DATA 0..?,AS3AAS3A 


360 


5.71 


390 


CLD 


B8.' 


DATA 




LDA CfclE 


600 


LDA K.70 










610 


ADC £8 






J90 


. move JSR plane 


620 


STO 








.ISR d*>) 




I DA 




Listing 3 



"I 



To verify this, put your machine into mode 
5 and Poke locatioms &5E80 and &5E90 with 
the calculated values. There remain the 
problems of defining the figure on a grid, 
calculating the vatucs and sending these values 
to the screen. 

Listing 2 uses the Basic indirection operator 
- Pling. This is similar to the Poke 
operator which sets one byte of memory; Pling 
sets four sequential bytes. 

The way that Pling works is initially 
confusing. If the four bytes that you wish to 
sec are — not hex — Al B2 C3 P4, then the 
number that should be Plingcd is — in hex — 
&D4C3B2A1. If you stick to hex then apart 
from the value of zero, there arc always eight 
digits in the number to be Plingcd. 

Lasting 3 gives the same figure, but this time 
the data is sent to screen memory via ;i 
machine-code routine. 1 will not explain the 
way the machine code docs this, but will just 
give the relative timings it takes for each of the 
routines to send the figure across the screen 
one hundred times: 

LISTING 1 388secs 

LISTING 2 65secs 

LISTING 3 1.6secs 

The other disadvantage of addressing screen 
memory directly should now be obvious. The 
codes as presented will only produce figures in 
the defined character positions, not as the first 
two methods will allow at any place on the 
screen. I do not think that for most uses this is 
a significant restriction. The advantage that 
these methods do have is that the figures can 
be assembled or exploded in a most 
spectacular manner. 



'SPECTRUM AND ZX81 SOFTWARE' 



from 



P SOFTWARE 



•*>•*>• 



SUPERCHESS"*" 

Pity aotinst the most powerful ZX c has j program ' 10 levels of play 'chore* of 

povi'Crna) 01 tactical evaluation 'substantial boo* of openings eg frwncfi 

Defense. Sicilian. Hay Lop**. Queen's Gambit Vwjrn quality display w.- 

ras pieces & board, hit of moves playing level Many vote features too 'sell 

play 'recommended move 'analyse Cacti cassette comes willy fuS 

instructions 

I6K ZX8I f6 95 48K SPtCTftUM €7 Si 



•""ZX DRAUGHTS*"" 

Did you know that a computor draughts pro^N-ic hai beaten the world 
draughts champion' Draught* * en ideal gam* lo apply tiee (catching 
techniques to Our program analyses each position in depth, making it ■ 
formidable opponent Choice ol colour. 9 lev*** u> play at level 5 (reaponee 
bme fTO second*) >t beets it* own programme*' 
I6XZX81C6 96 48K SPECTRUM H9S 



•""BACKGAMMON*"" 

Pin ihii lescvu/ting game of skin and chance H«gh resolution colour display 
with dice roB Can be used by e«pe*t players and alto ha* documentation to 
•ruble beginners to learn the gam* 
48K SPECTRUM 



ea.98 



'SPECTRUM SPEECH* 



Yea it's potable* Software driven speech from the Spectrum Simple to use in 

your own programs Each cassette comes with user documenation »nd 

demonstration program No extra hardware a required uses Spectrum speaker 

and top32K ram. SOFTAv- --ord* " 60 > words 10 to ' m*on. plus. 

add, go. limn, nght etc l 

SOFTALK 2 Spacegames 60 • words (numbers /ed alert, damage fire. 

torpedoes, bearing south etc ) 

4DK SPECTRUM to 96 each 

""•SPECTRUM ASSEMBLER 

An essential aid for m c programmers User documentahon supplied with each 

otnajfti 

I8K and 48K SPECTRUM f * 95 

Al price* are inclusive DHpetch withm 48 hours of receipl of order Send 
Cheque or postal order land state whether ZX81 or SPECTRUM lo 

CP SOFTWARE 

(DEPT YC> 

17 Orchard Lane, Prestwood. Great Missenden. 

Bucks. HP16 ONN 



SOUND with SINCLAIR 



MAKE AMAZING SOUND EFFECTS 
WITH YOUR ZX 81, 
T1MEX Sinclair 1000 
or SPECTRUM 

THE ZON X 
£25.95 




* The ZON X SOUND UNIT i* completely sen" contened and e*p*o*ty 
designed for use with the ZX 81. T1MEX S«Kl*« 1000 and Spectrum 
Compot»r» It ,ui! plugi >n - no dumttkng or towering 

»> No power pecks, battene*. leads or other e>tras ' 

*V Manual Volume Control on panel ample volume from Ou*t«n loud- 
speaker 

* Standard Sincieit t$K Rampack or printer can be plugged into ZON 
X Sound Unit wfthoul affecting normal computer operation 

* Huge ring* of possible sounds for Game*. Muk, Hekcopters. Sc ■ Fi, 
Space Invader*. Explosion*. Gunshot*. Drums Plane*. Lasers. 
Organs, Balls. Tune*. Chords, etc . or whatever you devttal 

* 8 full octave* Uw 3 Channel sound chip g>ving programme control 
of pitch, volume of tone* and noi s e s . »« with envelope control 

*V Easily added to emting game* or programme* using a few limps* 
BASIC bne* or maohin* cod* 



* No memory eooVe**** used 



1.0. mapped 



-itmcnoni wrtti man •lampie* of how to obt»n effects and the 
progmmme*. supplied fufy guaranteed Bntish Made 

'E'cept wrtn Spectrum, you need ttta Spectrum fttension Board Order 
No S£t - Price C6 SO met VAT 



Payment may be mad* by Cheque P 0. 
Giro No 388 7006 Postal Older or Credrt 
Card 



Esport orders Bank Cheque 

intsrnatiorial Money Ooei U S » or t 
Stating 
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HlblTlUrAK lull For those just setting out on the road to 
real computing, this pack transforms the ZX81 from a toy to a 
powerful computer. Data storage, extended programming and 
complex displays become feasible. 
For even greater capacity, memory packs can be added 
together (16 + 16 - 16K or 16 + 32K>. The MEMOPAK 32K and 
the MEMOPAK 64K offer large memories at economical prices 



• 



ItICIVIUuALw The screen display behaves as a 'window' on 
a large sheet of paper on which a table of numbers is laid out. 
The maximum size of the table is determined by the memory 
capacity, and with a MEMOPAK 64K a table of up lo 7000 
numbers with up to 250 rows or 99 columns can be specified. 
Each location in the table can be either a number which is keyed 
in or a formula which generates a number. Every time the 
command to 'calculate' is given, all the formulae in the table are 
re-evaluated. Spreadsheet analysts started as an aid to 
cash-flow analysis, but this powerful tool has now been 
generalised and MEMOCALC with its special ability 10 perform 
iterative calculations is invaluable in the performance of 
numerical tasks. 




The Memotech appro 

and popular 2X81 a 

computer houses the pov\ 

central processc e MEMOPAKS 

Memotech has 8 reputatic ;)fod 

efficiently ano 

The modular approach gives ZX8 1 
system I 

modules ensure c 
system that grow 

As one example, a sy^ 
that is required to perform 
the same res omr. 

be as complicated as a ces 
ashousehott 
manager wa 
theCentronic 
any bank. 

Theexampk 
needs oi 
keyboard, construct bi 
80-column printer. 0' 
add 
sue be d 



indMEMOCAl 
cal calcu' 



"\cn< 
f memory is used 



16K £26.00 r £3.90 VAT £29.9C 



32K £43.43 + 

64K £68.70 h 

HRG £34.70 + 

F £34.70 + 

MEMOCALC £26.00 + 

Z80 ASSEMBLER £26.00 + 

KEYBOARD 

WITH BUFFER £43.43 + 



£6.52 VAT £49.9E 
£10.30 VAT £79.C 
£5.20 VAT £39.< 
£5.20 VAT £39.' 
£3.90 VAT £29. 
£3.90 VAT £29.< 

£6.52 VAT £49.95 



Memotech products aro available at larger branches o' Wl. 



►tfffc 



I***" 



>VW» 



*«-* 



>rt***V 



k VK 



.....v»'^^ 



,»»»»»' 
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mblflUrAR ntiU This pack breaks down the constraints 
imposed by operating at the ZX81 character level and allows 
high definition displays to be generated. All 248 * 192 
individual pixels can be controlled using simple commands, 
and the built in software enables the user tft work interactively 
at the dot. line, character, block and page levels. Scrolling, 
flashing and animation are all here. 



MEMOPAK CeiltrOlliCS l/F The BASIC commands 
LPRINT, LUST and COPY are used to print on any 
CENTRONICS type printer. All ASCII characters are generated 
and translation takes place automatically within the pack 
Reverse capitals give lower case. Additional facilities allow high 
resolution printing. The full capabilities of your printer are now 
under the control of the ZX81 . 



work 




To ensure that your expectations are realised, care is taken at every 

stage to design features into the system to anticipate your frustrations 

and to forestall them. For example: 

A) Memories are cumulative e.g. 16K and 32K can be added to the 

MEMOPAK 16K or even to the Sinclair 16K RAM pack. 

Bl The HRG firmware allows commonly used constructions (such as 

scrolling, shading and labelling graphs), which might otherwise be 

beyond the usor's programming capabilities, to be evoked by a few 

simple commands. 

C) The Centronics IF converts 2X81 character codes into ASCII and 

extends the print line to the width of the printer, still using the LUST, 

LPRINT and COPY commands. 

Looking forward. Memotech will continue to back the ZX81 through 
1983 with fast storage devices, pressure sensitive electronic drawing 
boards and more software packs including a wordprocessor and an 
RS232 interface. 

MEMOPAKS may be ordered by post (cheque, AccessBarclayc8rd 
quoting number) or by telephone. Please make cheques payable to 
Memotech Ltd. and please include £2.00 per unit for packaging and 
postage inland (overseas €3.001 



We want to be sure you are satisfied with your Memopak - so we offer 
a 14-day money back guarantee on all our products 

mcnoTccn 

MEMOTECH LIMITED, WITNEY, OXON. 0X8 6BX 
TELEPHONE (0993) 2977 TELEX 83372 MEMTEC G 



A DISPLAY of the character set of the ZX 
Spectrum obtained using the three lines of 
Basic 

10 FOR x - 25b TO 32 STEP I 

15 PRINT CHRS x, 

25 NEXT x 
is shown in figure 1. From the character set 
summary in the Sinclair manual it may be 
noted that each character is assigned a unique 
code in the range to 255. However some 
codes arc not used, and others are used as 
control characters. There are only 224 
characters that can be displayed on the screen, 

— codes 32 to 255 inclusive - see range of x 
values in line 10 of the program. 

The characters having codes in the range 32 
to 127 inclusive, arc stored in a block of read 
only memory — ROM — between memory 
addresses 15616 to 16383 inclusive. Each 
character is defined by the contents of eight 
successive memory bytes. 

The space character — code 32 — is stored 
in the eight bytes in the address range 15616 
to 15623, and successive codes arc correspond- 
ingly stored in successive blocks of eight bytes. 
The eight bytes of any of these characters arc 
stored in memory ranging from address 15616 
+ (8*(code-32)) to address 15632 + 
(8 •(code- 32)). For example, the + character 

— code 43 — is stored in the memory address 
range 15704 to 15711. You may Peek into 
these memory locations using 

10FORx = 0to7 

15 PRINT PEEK | 15704 + xl 

20 NEXT x 

25 STOP 

to obtain a display of the contents of each 
memory location. The values are 



When the ZX Spectrum displays this + 
character it interprets the bit pattern such that 
is paper and 1 in ink, and it is displayed 
using an cight-by-eight picture-element — 
pixel — grid, as shown in figure 2. 

Program 1 listed below may be used to 

■* display, for an inputted character code, the 

cight-by-eight bit character definition and the 

pixel grid definition boosted by a factor of 64. 



Memory 
address 

15704 
15705 
15706 
15707 
15708 
15709 
15710 
15711 

Figure 2. 



Displayed 
contents 
decimal 





8 

8 
62 

8 

8 





Memory 
contents 
binary 
00000000 
00000000 
00001000 
00001000 
00111110 
00001000 
00001000 
00000000 



ZX 





2 BORDER 4 

4 PAPER 6 

5 INPUT code 

12 PRINT AT 5.6. The character is CHRS 
code 

25 FOR x - 1 TO 8 

30 LET j- 15615 f 8' (code 321 +x 

32 LET g - PEEK j 

40 GO SUB 150 

50 NEXT x 
150 FORn-1 TO 8 
156 LET y-g 2 
165 LETr = g-<INTy*2> 
175 LETa$ = CHRS(48w) 

177 PRINT AT 7+ x, 12 n;a$ 

178 IFa$ = "0" THEN LET a$ = " " 

179 IF a$ - "1" THEN LET a$ = "■" 

180 PRINT AT 7 +■ x, 28 - n;a$ 
185 LET g- INT y 

195 NEXTn 

200 IF x =8 THEN PAPER 4 

210 IF x =8 THEN STOP 

225 RETURN 

Program J. 



Character codes used with program 1 must be 
in the range 32 to 127 For example, when 
code 127 is inputted, the cight-by-eight binary 
bit pattern and corresponding eight-by-eight 
pixel grid definition, magnified by a factor of 
64, for the © character is displayed, figure 3. 
Program 1 may be modified so thai you can 
obtain a display of the eight-by-eight bit 
pattern and pixel-grid definition of a character 
entered via the keyboard. In this case the 

Figure 3 



HARM 



keyboard-entered character is converted to the 
corresponding code using the Inkcy $ function. 
To do this you must change lines 5, 12 and 30 
to 

5 IF INKEYS - "" THEN GO TO 5 

12 PRINT AT 5,6; "The character is "; Z$ 

30 LETj-15615 + 8 # (CODEZS-32) + X 
and insert the additional lines of program 
3 PAUSE 10 
10 LETZ$ = INKEY$ 

With the modified form of the program you 
cannot input all the characters with codes in 
the range 32 to 127 inclusive. For example the 
\ character — code 125 — is excluded. But the 
modified form of the program docs allow you 
to enter most characters directly without 
looking up the character codes in the character 
set gumma 

The characters stored in ROM cannot be 
changed, and therefore if you require to 
display additional characters, you may define 
them and store them in random access 
memory - RAM. 

It is possible to define up to 21 user-defined 
characters which require 168 bytes of 
memory, and the area of RAM reserved for 
them has the address range 32600 to 32767 in 
the 16K Spectrum and the address range 
65368 to 65535 in the 48K Spectrum. 

The address of the first byte in memory of 
any of the user-defined graphic in characters 
may be determined by using the Usr function 
in the form 

PRINT USR "user defined graphic symbol" 
and the computer outputs to the screen the 
appropriate address. For example 

PRINT USR "D" 
outputs the address 32624 for the 16K 
Spectrum, and 65392 for the 48K Spectrum. 

The area of RAM used for the user-defined 
characters is initialised, at switch-on, with data 
bytes which define the alphabetic characters A 
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Trevor Terrell and Robert 
Simpson provide character 
forming advice to help 
Spectrum users define 
their own graphics. *, 

to U. The eight bytes of any of these 
characters arc stored in the memory from 
address Addr + 8"(code- 144) to address 
Addr+7 + 8*(code-144), where code has a 
value in the range 144 to 164 corresponding to 
user-defined characters A to U respectively, as 
given in the character set summary. Addr is 
equal to 32600 for the 16K Spectrum and it is 
equal to 65368 for the 48K Spectrum. 

For example, in the 16K Spectrum, if you 
examine the content of the eight bytes of 
memory with addresses from 32672 to 32679 
inclusive, you will see that the J character in 
binary form as 

Memory Memory 

address contents 

32672 00000000 

32673 00000010 

32674 00000010 

32675 00000010 

32676 01000010 

32677 01000010 

32678 00111100 

32679 00000000 

A simple way of proving this to yourself is to 
run Program 1 with line 30 changed to 

30 LET j = 32599 + 8*<code- 144) + x 16K 
or 

30 LET j = 65367 + 8*(code- 144) + x 48K 
shown in figure 3 you must first define the bit 
probably be of very little use to you because 
the same characters, A to U, exist as part of the 
character set stored in ROM. However, 
because the user-defined characters arc stored 
in RAM you can generate your own character 
by writing the appropriate eight bytes into any 
of the 2! user-defined graphics memory areas. 
For example, to obtain a character of the form 
shown in figure 3 you must first define the bit 
pattern of each byte of the character. In this 
example we have 

00001000 

00010100 

00100010 

01000001 

00100010 

00010100 

00001000 

00000000 

that this character is to be 

user-defined character D, 
then wc must store the above bytes in memory 
addresses Addr to Addr +7, where Addr is 
equal to 32624 for the 16K Spectrum and it is 
equal to 65392 for the 48K Spectrum. We can 
do this using 

POKE Addr , BIN 00001000 
POKE Addr* 1. BIN 00010100 



Let us assume 
identified as the 



I 



I 



I 



l 



POKE Addr + 7. BIN 00000000 



COP 

|E NE 

JB 
|UE BORD 
STOP LL 
|5E BRIG 

BEE 
\n EF ; 

'A 

AT" 
$RN! 



CLEAR DRRU Ci 
PLOT PR 



OR RE 



RESTORI 



DPiT 



IS ^RINT OUT OUE 
FLASH PRPER INK 



M" 



MERi 



OSE 

RT D 



MOUE FORMAT ( 
HE INE 

:HR$ STP$ USR IN P 
• INT BXP LN A~ 



Kl 



-■ £_t 



LEN URL CODI 
>CREEN$ POINT 

IPONMLKJIHG 



^^IFf?! 


IN 




C 




A READ 




R INUEP 




IRC LE 




EF FN SK 


R BB 






i 




UAL$ TA 




PIT 




BflM j P 

















Figure t. 

To examine the binary bit pattern and pixel- 
grid definition of this defined character we 
may use program 1 with line 30 changed to 
30LETJ - 32599 + 8*(code 144) + x16K Spectrum 
or 

30LETJ = 65367 * 8'{code-144) + x48K Spectrum 
To include a user-defined graphic character 
in a Basic program you enter graphics mode 
and access the character by pressing t In- 
appropriate alphabetic symbol key A to U. For 
the above example to display the diamond 
characicr at the centre of the screen you enter 

PRINT AT 10,15; " " 
Where O » obtained by putting the computer 
in graphics mode and pressing the D key. This 
character is used in the simple game shown in 
program 2, in which treasure has been 



randomly and invisibly buried in one 
character square of the screen display. The 
treasure is found by moving the character 
upwards or downwards by pressing the u or d 
key respectively, and left or right by pressing 
the L or R key, until the (j character is on the 
character square where the treasure has been 
buried. The number of moves taken to find 
the treasure is then displayed. 

The eight-by-eight pixel grid pattern enables 
2 1 8 1 8 (1 .8446744E + 19) different characters 
to be defined, however you can only have 2 1 
user-defined characters. To create more 
characters you can use the Over I statement, 
which permits one character to overlay 
another character, but note that coincident 
inked pixels are written as Paper. 



Program 2. 

16K Spectrum 

1 POKE 32624, BIN 00001000 

2 POKE 32625, BIN 00010100 

3 POKE 32626, BIN 00100010 

4 POKE 32627, BIN 01000001 

5 POKE 32628, BIN 00100010 

6 POKE 32629, BIN 00010100 

7 POKE 32630, BIN 00001000 

8 POKE 32631, BIN 00000000 
or 

48K Spectrum 

1 POKE 65392, BIN 00001000 

2 POKE 65393, BIN 00010100 

3 POKE 65394, BIN 00100010 

4 POKE 65395. BIN 01000001 

5 POKE 65396. BIN 00100010 

6 POKE 65397, BIN 00010100 

7 POKE 65398, BIN 00001000 

8 POKE 65399, BIN 00000000 
10 BORDER 5: PAPER 6: INK 0: 
FLASH 

12LETn»0 

14CLS 

25LETr=INT«RND*20) 

35 LET c- INT (RNO*31) 

45 LET x -INT (RND*20) 

55 LET y- INT (RND'31) 

60 IF x - r AND y - c THEN GO TO 45 

65 PRINT AT x.y;" " 

85 LET k$ = INKEY$ 

90 IF k$ * "* THEN GO TO 85 

91 IF NOT (ks - "u" OR k$ = "d" OR 



k$ ■ "I" OR k$ ■ "r") THEN GO TO 85 

92 IF INKEY$<>— THEN GO TO 92 

93 PRINT AT x.y; ' " 

95IFk$ = "u"THEN LET x x 1 
115 IF x<0 THEN LETx=0 
125 IF k$ - "d" THEN LET x = x - 1 
135 IF x>20 THEN LET x - 20 
145 IF k$ ~"l" THEN LET y 
155 IF y<0 THEN LET y = 
165 IF k$ = "r" THEN LET y = y + 1 
175IF y>31 THEN LET y 31 
225 PRINT AT x.y; " 
235 IF x = r AND y - c THEN GO TO 350 
240 LET n n 

250 PRINT AT 21,0; "Number of Moves 
= ";n 

260 GO TO 85 

350 FOR g = 10 TOO STEP 1 
355 BEEP .1,g 
365 NEXT g 

370 FLASH 1: PAPER 4 
375 CLS : PRINT AT 10,10;"WELL 
DONE" 

385 PRINT AT 12.3; "Treasure Found In 
"in;" Moves" 

390 PRINT AT 16,4; "Press Key G TO 
Go Again" 

400 PRINT AT 18,4; "Or Press Key S To 
Stop" 

420 IF NOT 0NKEYS - "G" OR 
INKEY$ - "S"l THEN GO TO 420 
425 IF INKEY$ = "G" THEN GO TO 10 
430 IF INKEYS "S" THEN STOP 
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FULL ZX-81 



I 



Figure 3. Rem display. 

\ REM 

17287 



DISPLAY 

LB HL NN 
LD PE NN 
LD EC NN 

LIHR 
RET 



33 6? 67 
17 72 
1 205 
237 176 
201 



C17219) 
CI 3432) 



17219 
17236 
17258 
17280 

17302 



17324 
17329 



13432 128 8 169 183 173 118 

29 8 55 51 39 48 54 39 51 



55 118 

53 118 



118 
118 
118 



18542 



30 8 53 53 53 53 53 53 53 

31 3 © 128 128 128 128 

32 8 128 128 128 128 

33 8 128 128 128 8 128 

34 3 128 128 128 128 118 

35 3 181 181 181 181 181 181 181 
181 118 

36 8 183 179 167 176 182 167 179 
1 33 118 

8 8 45 44 43 42 41 40 39 38 118 

8 8 3 8 8 

LD EC NN 1 4 

CALL NN 205 245 8 C2293) 

LD HL NN 33 72 

LD B N 6 110 

PUSH BC 197 

PUSH HL 229 

LD fl CHL> 126 

RST 16 215 

POP HL 225 

POP BC 193 

INC HL 35 

DJNZ 16 247 




17349 18562 



LD HL NN 33 125 64 
LD CNN) HL 34 41 64 
JP NN 195 7 3 



16589 
16425 



Copyright David Home 1983 



Figure 4. 


Code map. See also page 102. 


ALIST 






17037 


LD HL NN 


33 70 64 


C141) 


INC <HL> 


52 


C 66) 


LD fl CHL) 


126 




ADD L 


133 




LD L A 


111 




LD <HL) C 


113 




RET 


201 


CHGHV 






17143 


LD HL NN 


33 55 67 


C247) 


LD fl CHL) 


126 


C 66> 


ADD N 


198 128 




LDCHL) A 


119 




RET 


281 


PMOVE 






17151 


LD HL CNN) 


42 7 64 


C255) 


LD A CDE) 


26 


< 66) 


LD C A 


?S 




LD A CHL) 


126 




LDCHL) N 


54 




LDCDE) A 


18 




LD B A 


71 




RET 


201 



IF YOU HAVE followed the series of articles to 
date, you should have managed to produce a 
game which consisted of a chessboard and 
logic which restricts the possible moves to 
only those that are legal, providing two-player 
chess. 

Examining the memory map of the game 
you may have noticed that a significant 
proportion of the code is used in creating the 
board, which is big by ZX-81 IK display 
standards. If some way could be found to use 
the display file saved on tape and a minimal 
file "to boot", then we would have enough 
space to write a short computer playing 
routine. 

One further point should be explained. It is 
not possible to give a good opening or finish to 
the game because that would require slightly 
more code than we have available in the IK 
game. We actually have only 672 bytes. 

The game, therefore, starts off with the 
computer playing white and either the King's 
pawn or the Queen's pawn moved forward one 
position. The following describes the machine 



code and techniques used in the creation of my 
I K ZX-8 1 chess program. In order to produce 
the code you will require a machine with at 
least 3K of memory. The code has been 
created using a 3K machine, there should be 
no problems using 16K if the procedures 
given are followed and RAMtop is lowered to 
IK before loading from tape. 

First the Basic program consists of: 
Line Function 

1 A Rem statement. From address 16514 to 
17186 

2 A Slow statement. This has been called 
from Basic to ensure that all ZX-81 s will 
work irrespective of whether you have an 
early ROM with error or not. 

3 A Rand Usr statement. To call the 
machine-code routine. 

4 A Rem statement. From address 17207 to 
17362 to create the display and move 
itself above RAMtop. 

10 onwards. Your favourite machine-code 
loader or this one. 

10 FOR A = 16514 to 18000 

11 SCROLL 

12 PRINT A; TAB 8; 

13 INPUT B 

14 POKEA, B 

15 PRINT PEEK A 
NEXT A. 

To explain the logic of 1-4 above, assume 
you have entered the machine code in Rems 1 
and 4. Delete all Basic lines except 1 to 4 
inclusive. Now lower RAMtop by typing: 

POKE 16389,72 

PRINT USR 1040 
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In the last part of this 
series, David Home 
creates a new game by 
making enough space for a 
playing routine. 



Run the machine-code program in Rem 4 by 
typing 

RAND USR 17207. 
This copies Rem 4 above RAMtop and it is 
therefore protected when the next commands 
arc typed in. Delete line 4, then type Clear. 

This removes all the stored variable making 
available the maximum possible RAM space 
for our program. Now add the variable X by 
typing: 

LETX= 16959 
This sets up the variable X for the Basic 
program. Line 3 Rand UsrX actually calls the 
driver routine. Now type: 

RAND USR 18542 
At this stage you save the program on tape. 
The machine-code program loaded above 
RAMtop will execute. The first section creates 
a display file on the board and pieces, the 
second section loads into address 16425 — 
Sinclair variable Nxtiin, the address of the 
next program line to be executed — this is the 
actual start of Rem 1, that is, address 16509. 

The program then jumps to the Save routine 
in ROM; this will Save the display just 
produced and then auto-run at line 1. The 
whole of the above most be done in fast mode, 
or else the Save routine will not be executed. 

Now for a brief description of the function 
of each of the machine-code segments: Kybd 
is a routine which sets up machine control of 
the keyboard such that only the eight key 
codes from code 29 and the eight key codes 
from code 38 are acceptable entries. Any other 



Figure I. Basic program listing. 

1 6EM PftiT OAL LN U m ^" >r>m C RUN 



CLE<=>» 

3255 

Pl_QT 

UN „ "fORBN 



M0F 



)ND 



1_N BTC < If BT / SCROLL RT LPRIh 
T 'TRN • 1BL.NJL 

POKE £"• 



*-*TRN 



AL N BjR 

t Cm* _RETUI 



"* NEXT 
PfM?RNO? ; 



COPY PRINT 
FOR * DIM R. 



■/■S SCROLL 
KND RETURN NCT-I TO RETURN KCI? R 
5TORN OC"A RETURN RCI I STOP RET 
^tott 6 "7% PRINT TRST VRL RETURN 

zs2 returnjkan brno return "k < 
print ln l»i let return c~rt l 
print 1 return "cf let / rn£> at 
lprint let 7 (peek trn 4*1 let -™ 
^% r«st print return zs* return 
Mkoln Brno return co return ■ 4> 
r return ■4£ln qp i"? return 75 < i 
eturn + 4rb6 trn 7 return ■ cope c 
pt • let let lprint 7 .aw. frst vir 
-r* frst url 

1 £T L.N m 7 . 

LPRI'.'T SON ■>? FRST ST 

■ PRINT LN RUN PILN *PIRT »\V»SG 

N LPRINT 7 LPRINT LN IF PILN '->K 

IlN IF PILN RUN PI^SURND 7 " FOR 5 

"I /■■S7RND) ^RND" S* 

RN UR7LEN KSY77 G05 

SY?7 FRST URL ?LN BR 

; LN RuNRI"LN RUN RN 

DLN RUN PILN fcPIC~EBRNOB4 PRINT 

RT LPRINT RTRN RT LPRINT ( » »BTftN 

avlSi' , 7- I UNPLOT LN BRND R£TUR 
4. INPUT 6FRND7LN RUN RNOSB7LN 
HRNO RET 



75RNDRNOLN STUN 
LPRINT LN •■7K*H7 
r RST STR* LN ■••K* 



Ir^fvffih 



♦•!■ 



FOR <503UB j*t 
OB BF6BRN0^76 
-jPi RETURN 4. , 



INPUT 6TRND7LN RU 

URN • FOR K>=LN fcpiTjNOT 
: LN COPY PI OR LN^PI OR 



RB 



RRNO 



T*L/-I FOR PILN BPI^Tl._ 

57RNDPTRN S7RNOOMINKEY«RNOi i 'SV? 
7 FRST URL 7LN BRND RETURN ^D^fr 
r RON RNDLN UPIC1?-'LN COPY 

PI OR BLN PfiUSE INKEY»LN "PI OR 

5"lh BINKEVJRLN PAUSE inkey* 

/ THEN fit LPRINT tCOS UINKEY»RNO 

RETURN C RETURN 57RND>F77AC5 ? 
© C •OBLN RUN PTTRN 5RTRNO,? NCU 

B5 PfiUSE RNCVIBCOS 7 < CLS ''TRN 
7 OR >#«NDLN I PI OR 7TRN 

2 SLOU 

3 RRND u:-' _ 

l- REM 5->7) ^LN OOSUB BTRN B 



432 8K0BNR 
7639 e>P PPP 
7*4 4 " 

*456 
6712 

B96 S 
Si 2 4 
20S« 

2056 B 1 .LN PRINT 
RUN S^RNDeORND^r 
-■* RETURN 14 M^ii 
TURN 94 SRUE /t 
5,&Tf LN 7'L 

3 to laooo 





S 7^7URL FRST 

N.7"Yfi*«:LN ( 

LN 17. RE 

Am PR INT 

NDSDRNDTF"^ 



223 254. 

40 11 

46 337 

339 197 

46 36 

19 345 

40 10 

S 341 

16714 

193 225 

230 1SB 

341 33 

S3 56 

187 64. 

33 17 
141 66 
136 46 
310 301 

34 241 
197 213 
306 36 

79 34 1 
16614 

67 335 
79 335 
24 67 
66 305 

4 309 
308 34 

66 308 
119 335 

5 
7a 64 

337 176 

33 63 

IBS 64 

16914 

33 63 

191 64 

68 107 
308 130 
189 33 
225 16 

6 33 
305 160 

7 64 

67 205 
330 305 
f..LS 80S 
317 56 
17014 
335 66 



121 

126 

70 

175 

67 

254 



IB 
60 
64 
SO 

35 

3 



305 347 

98 33 

308 343 

131 18 

305 243 

200 SE 

171 14 

254 

43 43 

98 303 

O 305 



126 

26 



198 



230 127 

50 136 

;01 118 







48 
6 
254 
354 
305 
305 
193 

34 

< 

24 1 

33 
3 

32 
254 
133 
133 

18 
133 
241 
229 
7 
205 

205 
309 

48 

1 

238 

67 
347 

33 

34 

1 

281 

67 
6 
< 

67 
354 
305 

66 
24S 
216 
1 S J 

64 

93 

160 

130 

355 

8 

34 

52 

68 

?r?9 

33 

64 

67 

65 

56 

65 

65 

\ 

40 

94 

59 

247 

128 

iae 

33 
16 

-.. -l 


4 
233 



Figure 2. Machine-code listing. 



16814 

339 197 

20 40 

197 188 

24 231 

8 205 

130 64 

11 17S 

150 79 

230 127 



118 
4 

6 



40 
46 




345 346 
16614 

10 13 

9 11 

S3 175 

354 53 

33 231 



see 

.-4 7 

40 

193 

130 

35 

129 

105 

254 

15 

55 

130 

344 

< 

243 

10 

50 

40 

64 



64 
187 

308 

6 

335 

64 

126 

16 

38 



.-?54 
134 

105 

13 

64 
31 
13 
70 
79 

384 



130 
3 

189 
13 

119 
43 

314 

253 
67 
40 
39 

303 

301 

330 
335 
54 
64 
14 
51 



66 


77 


65 


7 


136 


193 


16 


350 


193 


201 


1 


39 


14 


38 


305 


38 


71 


14 


198 


97 


43 


136 


6 


1 


20 


4 


254 


56 


11 


180 


137 


40 


3 


1 


11 


255 



> 

23 
55 

136 

1 
40 



233 247 

39 51 

230 127 

6 8 

23 46 



172 14 

205 

183 173 

48 54 

83 83 

118 31 

128 

128 

8 ■ 

138 113 

128 

181 181 

36 8 

179 163 

17314 

8 45 

36 118 

4 

6 110 

35 16 

64 195 



237 

118 

39 

53 

8 
128 
128 
138 
34 
138 
181 
163 
118 

\ 
44 

8 
^£b 
197 
247 

7 



40 
4. 

39 

63 
1S7 
141 
335 
218 
65 

35 
338 
123 
254 

354 
J>54 
341 
354 
235 
197 
205 

10 
65 

34. 

94 

1 

66 

115 

46 

66 

85 

11 

28 

58 

71 

66 

66 

38 



247 

40 

193 

167 

67 

2S4 

205 

64 

66 

66 

305 

e« 

150 

249 

133 

126 

64 

197 

41 

308 

305 

305 

3 

24 

64 

66 

254 

32 

54 

66 

US 

'- - 

342 

251 

S -v. 

a 



B ;•■ 

176 
39 
81 
53 



118 





8 



181 

179 

8 

67 

43 

8 

245 

329 

33 

3 



16 73 

354. 55 

193 133 

56 30 

64 254 

66 241 

131 354 

74 > 

16 211 

64 33 
134 229 
148 46 

40 36 

1 33 

S3 56 

335 43 

1 196 

95 34 

65 33 
10 67 



174 
67 

114. 

144. 

193 

22S 
1 

180 

64 

33 



55 

237 

18 ) 
339 
33 
64 

10 
22S 
201 

35 

3 

347 

354 

40 
217 

116 

66 

33 

111 

133 

6 

93 

107 

130 

358 

1 

205 

222 

216 
33 

67 
126 

201 

321 

o 

64 

imm 

16 

£34 



46 
339 
345 

46 

306 

S 
33 

190 
99 
M 
67 

177 



254 

40 

134 

254 

3 
384 

1 



:.-oi 
3 

345 
26 

254 
13 
19 
31 

141 

197 
64 

120 



1 

313 

305 

3 

360 

308 

60 

216 

64 

1 

198 

43 



54 

5 

34 S 

148 

48 


40 



138 
46 

384. 

305 
1 

205 

254 
33 
66 

339 
64 

132 



138 

308 

P4 7 

4 

66 
380 

64 
1 

17 
338 

48 

34 



1Q7 
25 

.-jo:- 

43 

55 

6 

119 

33 

64 

3 

315 

> 

24 

70 

126 

111 

see 

34 
66 
66 

68 
153 
193 



69 
16 
40 
33 
42 
16 
6 

201 

61 



212 
33 



62 > 
201 

8 
88 
126 
136 
33 
128 
128 
126 
118 
181 
167 



138 
56 

lie 

53 



6 







39 

181 

17B 



163 > 

43 4 1 

6 6 

8 33 

136 315 

125 64 



93 
305 
347 
138 

301 

5 

16 

338 

33 

336 

168 

1 



194 

64 
201 
li~. 

33 

191 

7 

40 
217 
317 

68 

335 



64 

43 

3 

BS 

71 

5 

217 
236 

67 



8 

51 

30 

53 

138 

IPC 

116 

128 

128 

8 

181 

183 



40 

6 



225 

34 



308 

347 
66 
64 

193 
62 

252 
34 

161 
48 
33 
66 



1 12 
33 
33 

J01 
62 
64 
64 
?9 

167 

112 
55 
16 



126 

. LQ 

54 

67 
64 
. B 1 
190 
21 7 
i^l 
L1C 
: ifl 



169 
39 

6 
53 
S3 



33 





181 

118 

187 



39 

1 

73 

193 

41 
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key depression is ignored. The subroutine 
TKP just scans the keyboard waiting for an 
appropriate key to be depressed. The alpha- 
numeric entry is then translated to a board 
address. 

STR: this routine takes the board address 
and determines whether the contents 
are: different from the current mover -colour; 
empty; the board surround or the same 
colour as the current mover. 

Piece: this sets up pointers to possible move 
tables and number of steps and directions. 
Move produces a list of all legal moves 
available to the piece under consideration. 

Pawn produces a list of all possible legal 
moves including initial double moves. Check 



locates current mover's Kings and stores the 
position in the attack register. Square Attack 
determines whether the opposition can attack 
the square in the attack register. 

Score provides a move score based on the 
following: first, the "To" position results in 
taking of a piece. Second, the "From" position 
is attacked. Third, the "To" position is 
attacked. Fourth, "To" enables the computer 
to obtain a check and finally the "From" 
position is defended. 

The current move score is then compared 
with the previous best and if this is superior, 
the move is saved as the best so far. 

Shift moves the current move list to a safe 
(continued on next page) 
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(continued from previous page) 
position whilst Check is being evaluated, and 
then recovers the move list on completion. It is 
also used to shift the best move so far up into 
the move list. 

PSC gives a score to a chess piece Q(5), 
R(4), B(3), N(2), P(l). 

MPScan scans the board for computer 
pieces and, using move and score, determines 
all legal moves and saves the best. INC 
determines whether a square is being attacked. 

Driver Main control logic, uses all the 
other subroutines to provide program control. 

TestList: tests to see if there are any moves 
in the move list. AddList: adds to the current 
legal move list another entry on the end. 

The program is copyright. You can produce 
a copy of the program from the listings for 
your own use, but you should not copy the 
listings or parts thereof and offer for sale. | 



Figure 4. Code map continued from page 100. 



TKP 

16514 PUSH HI 

< H:0) PUSH BC 

< 64) CALL NN 

LDBH 
L1CL 
LDDL 
IMC D 
JP Z D1S 
CALL NN 
LD A CHL) 
POP EC 
PUSH BC 
CP c 

JP 2 DIS 
INC C 
DJNZ DIS 
POP BC" 
JR DIS 
POP BC 
POP HL 
LD(HL) A 
RET 
KVBD 



229 
197 

205 18? 2 

68 

77 

85 

28 

40 247 

205 189 ? 

126 

193 

19? 

185 

40 6 

12 

16 250 

193 

24 231 

193 

225 

119 

201 



16544 LD BC UN 

< 160) CALL NN 

< 64) DEC HL 

LD C N 
CALL NN 
INC HL 
1655? LD A (HL> 
SUB N 
LD B ft 
LD C N 
XOR A 
ADD C 
DJNZ DIS 
ADD N 
DEC HL 
SUB (HL) 



1 29 8 

205 130 64 

43 

14 38 

205 138 64 

35 

126 

214 28 

?1 

14 11 

1?5 

129 

16 253 

198 9? 

43 

150 



MOVE 



STR 
<I87> 

1 63 .-5 

< 191 > 

< 64) 



TABUS 
16607 
16613 
16623 

icca 
pica 

1(631 

< 64' 



LB C A 

HI" 
LB H M 
LB A "Li 

MB N 
CP N 

j( z DH 
:hc b 

cp H 
JP BIS 

CP H 
JP C D.'S 
LB a <WL> 
INC B 

LB I »• 

ABB <«. • 

LOIN 
LB A B 

LB L C 



7» 
1*3 
36 67 
■ 
i 
230 127 

is* e 

4.1 ..• 

4 

.-54 11* 

4« IS 

254 33 

56 11 
126 

4 

46 55 

134 

2»3 127 
40 2 
6 
12* 

iaa 
Ml 



CALL SHIFT 205 242 65 
CALL CHK ;«!» 



f 



E ' 
iDi'HL^ 

lD<DE> A 
3P C DIS 



It2 
121 
19 
M 



CALL SCORE 285 153 65 

SCF 55 

CALL SHIFT 285 242 65 



• Birr 
I" D»fv 



2- uflu. 



I II -I -II -IB -12 12 I* 
13 -13 21 -21 23 -23 -» » 

II IB 12 

54 55 3S 31 33 



KCB A 
LB>M4' H 

It A IHL' 

M ■■ 

LB C M 
LB B H 
LB HL MH 
CP H 

JP 2 BIS 
LB L M 

JP 2 BIS 

!'■ Z DIS 
LB B H 
CP » 
JP 2 DIS 
LB L M 
CP » 
P£I HZ 



175 

56 79 64 
126 

.-:<> l» 
254 33 
40 71 
14 1 

< » 

1 64 
254 51 
44 22 
46 223 
254 4- 
4«< :• 
72 
254 34 

40 II 

< 4 

254 55 

40 5 

294 ,. 

192 



17131 
<235> 



IHC 
17176 

<24> 



JP DIS 
POP BC 

FOP HL 
DJH2 DIS 
LD A >m> 
CP N 
JP Z MS 
LD ML MH 
LD A <HL> 
DEC HL 
DEC HL 
lD £ '.HL> 
LD D H 
U> <!€• A 
DEC HL 
LD L (ML) 

H D 
BIT 9.L 
LBiHL> M 

jp r 

LD<HL> H 



193 

225 

i« gee 

58 65 64 

254 
4© 254 

33 69 64 
126 

43 

43 

22 6? 
Id 

43 

lie 

98 
203 69 

54 8 
40 2 

54 128 



CALL CHGMV 283 247 66 
^ET 20] 

LD A L 125 

EXX 217 

LDOW) A 58 128 64 
CALL SO.AT 285 16 66 



win 

16602 
242 

< 65> 



PSC 
17163 

<18> 



17046 

1 90 ■ 



DRIVER 
16939 



LD HL MH 

LD DE NN 

LP BC NN 

JR C DtS 

EX DE HL 
LD1P 

SET 

AND H 
LD ML MM 
LD B N 
CP <HL> 
RET Z 
IHC HL 
DJHZ DtS 
LD A B 
PET 

XOR A 

M) A 
Li I N 
LD HL MM 
IHC HL 
PUSH ML 
PUSH BC 
LD E L 
CALL STR2 
CF ll 

. DIS 

CALL MOVE 
CALL TL 
IP Z DIS 
LD E A 
LD D (i 



33 99 64 

17 78 64 
1 28 8 
56 1 

233 

237 176 
281 

230 127 
33 242 64 
6 5 
198 

zee 

33 

16 251 
128 
201 

175 

58 65 64 

6 56 

35 

229 

197 

93 

285 191 64 

32 41 
187 

*4 
285 247 64 
285 130 66 
4»i 2S 
95 
22 67 



EXX 
LD A C 

RET 

LD B M 
lD A m 
LD HL HH 
INC HL 
LD<HL •• 
DJN2 DIS 

KT 
CP H 
JP K2 MS 



121 
281 

6 5 

62 8 

33 159 67 

35 

16 232 
285 168 64 

254 3 
32 238 



lD <NM> HL 34 7 64 

LD I 93 

CALL MOVE 205 247 64 

LD ML Nil 33 161 67 

CALL KT 285 168 64 

CP M 245 2 

EX DE HL 235 

JP MC DIS 48 228 

CALl TL 285 138 66 

» 2 DIS 48 215 

CP C 185 

JP N2 DIS 32 248 

CALL PMOVE 285 235 66 

EXX 217 

CALL CHK 285 I 66 

EXX 217 

JP C DIS 56 8 

CALL CHCJA 285 235 66 

CALL MPSCAN 285 150 66 



CALL PMOVE 285 255 66 
f 217 

AMD A 



JR DIS 

LD 'HL- B 

LD A c 

DC.' A 
JP DIS 
.1ST 
17826 LD HL MM 
DEC (HL> 
LP A (HL) 
INC 

re- 
ad: 

LD L A 
LD A • ML> 



11. 

121 

18 

24 249 

33 78 64 
53 
126 
68 

133 
111 

126 



PAWN 
16721 
C81) 
(65) 



CHK 
1689? 
( 1) 
<66> 



SQ.AT 
16912 
(16) 
i66> 



DIS 
N 

N 

E 



LD A (HL) 

AND N 

LD HL NN 

JP NZ 

LD L 

LD D 

LD A 

ADD <HL) 

PUSH HL 

PUSH AF 

CP N 

JP C DIS 

CP N 

JP NC DIS 

CALL STR 

CP N 

JP Z DIS 

CP N 

JP HZ DIS 

LD A D 

CP N 

JP HZ DIS 

CALL ALIST 

LD A E 

CP N 

JP C DIS 

CP N 

JP NC DIS 

POP AF 

POP HL 

INC HL 

DEC D 

JP NZ DIS 

RET 

LD A D 

CP N 

CALL NZ AL 

JP DIS 

POP AF 

POP HL 

LD E A 

JP DIS 

LD A <NN) 
ADD N 
LD HL NN 
LD B A 
CPIR 
DEC HL 
D> CNN) HL 
LD B N 
LD HL NN 
INC HL 
PUSH HL 
PUSH BC 
LD E L 
CALL STR2 
CP 

JP NZ DIS 
CALL CHEMV 
LD L E 
CALL MOVE 
CALL CHEMV 
CALL TL 
JP Z DIS 
LD HLCNN) 



SCORE 
16793 
(153) 
C 65) 



LD ft E 123 
ADD A <HL) 134 

PUSH fiF 245 

PUSH HL 229 

PUSH BC 19? 

CP N 254 63 

JP C DIS 56 30 



126 
230 128 

33 228 64 
32 2 
46 241 
22 3 
123 
134 
229 
245 

254 63 
56 32 
254 148 
48 28 

205 187 64 
254 6 
40 28 
254 1 
32 1? 
122 
254 1 
32 12 

205 141 66 
123 

254 82 
56 19 
254 126 
48 15 
241 
225 
43 
21 

32 210 
201 
122 
254 1 

1ST 196 141 66 
24 241 
241 
225 
95 
24 19? 



58 55 67 
198 48 

33 62 67 
?i 

23? 177 
43 

34 128 64 
6 86 

33 62 67 

35 

229 

197 

93 

285 191 

254 

32 25 

205 247 66 

107 

205 24? 64 

205 247 66 

285 130 66 

40 10 

42 128 64 



64 



cp n 

JP NC DIS 
CALL STR 
CP' N 

JP NC DIS 
PUSH fiF 
CALL ALIST 
POP flF 
CP H 
JP Z DIS 
POP BC 
POP HL 
LB A C 
CP N 
JP Z DIS 
POP AF 
JR DIS 
POP BC 
POP HL 
POP AF 
INC HL 
DJNZ DIS 
RET 



66 



254 148 

48 26 

205 187 64 

254 2 

48 19 

245 

205 141 

241 

254 

40 10 

193 

225 

121 

254 1 

40 5 

241 

24 218 

193 

225 

241 

35 

16 211 

201 



" 



CP L 

JP NZ DIS 
POP BC 
POP HL 
SCF 
RET 

POP BC 
POP HL 
DJNZ DIS 
AND A 
RET 

PUSH HL 
PUSH BC 
PUSH DE 
PUSH HL 
PUSH BC 
LD D L 
LD HL NN 
CALL NN 
CALL PSC 
LD A B 
ADD A N 
LD C A 
POP AF 
CALL PSC 
POP HL 
CALL INC 
JP NC DIS 
ADD A B 
LD C A 
POP HL 
POP DE 
LD E (HL) 
LD (HL) D 
PUSH HL 
PUSH DE 
CALL INC 
JP NC DIS 
SUB B 
PUSH AF 
CALL CHEMV 
CALL CHK 
POP BC 
JP NC DIS 
INC B 
INC B 
POP DE 
POP HL 
LD CHL) E 
POP HL 
CALL CHG 
CALL INC 
JP NC DIS 
DEC B 
CALL CHG 
CALL CHEMV 
LD ft B 
LD HL NN 
LD (HL) A 
EX DE HL 
LD HL NN 
CP (HL) 
RET C 
LD BC NN 
JP DIS 

Copyright 



189 

32 245 
193 
225 

55 

201 

193 

225 

16 216 

167 

201 

229 

19? 
213 
229 
197 
85 

33 64 64 
205 36 ? 
205 10 67 
120 

132 

79 

241 

205 10 67 

225 

205 24 67 

48 1 

128 

79 

225 

2Q9 

94 

114 

229 

213 

205 24 6? 

48 1 

144 

245 

205 247 66 

205 1 66 

193 

48 2 

4 

4 

209 

225 

115 

225 

205 258 66 

205 24 67 

48 1 

5 

205 250 66 

205 247 66 

120 

33 60 €4 

119 

235 

33 65 64 

190 

216 

1 5 

24 11 
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& ilCORNSeFT 







Your Computer in conjunction with 
Acornsoft announces an exciting competition 
with prizes worth over £3,000. 






The competition is based around 'Castle of 
Riddles,' a new adventure game for the BBC 
Microcomputer *B\ The cassette-based game is 
true to the adventure tradition with the additional 
hazard of having to solve six riddles on the 
journey to rescue the 'Ring of Power.' The 'Ring' 
belongs to an old wizard who hires you, as the 
adventurer, to rescue it from a local warlock who 
has stolen it. 

The game has a great deal of quirky 
humour in it and you'll be faced with lots of 
fiendishly new problems. 

The game will stretch your nerves to their 
fullest extent, and your imagination will have to 
work overtime to cope. Initially the game will 
only be available by mail order. 

Acornsoft, through their distribution 
house, Vector Marketing will hold all orders until 
February 15th. On that date cassettes will be 
despatched by post to all who have ordered them. 
The first correct entry to reach the Editor of Your 
Computer at Quadrant House, The Quadrant, 



Sutton, Surrey will win. We believe that this is the 
best way to give everyone an equal chance. The 
game will be available from dealers later on 
during February. 

The first prize is a magnificent £700 
hallmarked silver ring-shaped trophy mounted on 
a presentation plinth and inscribed 'King of the 
Ring' together with £1 ,500 worth of Acorn 
hardware and Acornsoft software. The winner 
can choose from the complete range of Acorn 
products including computers, disc-drives, 
printer teletext, software etc. There are also prizes 
for the next two correct entrants. They will each 
receive £400 worth of Acorn/ Acornsoft products 
of their own choice. 

All correct entries received before the 
closing date of the competition March 31st, will 
win a printed two-colour metal badge! ! It will be 
inscribed 'I have conquered the Castle of 
Riddles.' 

'Castle of Riddles' costs just £9.95 inc VAT 
and is available from Department SBG17, Vector 
Marketing Ltd, Denington Estate, 
Wellingborough, Northamptonshire or telephone 
your credit order on (0223) 3 16039. 



VIC-20 and PET INTERFACES 
VIC- 20 EXPANSION SYSTEM 




FOUR EXPANSION SLOTS 
TWO SLOTS WITH BLOCK SELECT FACILITY 
ALLOWS USE OF STANDARD RAM 
CARTRIDGES WITHOUT INTERNAL 
MODIFICATION 
FULLY BUFFERED 

GOLD PLATED EDGE CONNECTORS 
PRICE 39.95 

CONTROL INTERFACE 



FOR USE ON BOTH [( 
VIC-20 AND PET. 
UNIT CONNECTS 
TO USER PORT, 
ALL LEADS 
SUPPLIED 
PRICE 39.95 



i a if 



SIX RELAYS WITH RELAY ACTIVE LED'S 
RELAYS SINGLE POLE CHANGEOVER TYPE 
RATED AT 1A 28V DC or 0.5A 50V DC 
TWO EXTERNAL TRIGGER MONITORS FOR 
SENSING EXTERNAL SWITCHES ETC 
CAN BE USED ON OTHER COMPUTERS WITH 
USER I/O FACILITY AND 5 VOLT SUPPLY 

VIC 20 ANALOGUE INTERFACE 



PRICE 39.95 
INCLUDES LEAD. 

* 2 CHANNEL 
VOLTAGE 
MONITORING: 
to 30 VOLTS DC 
to 2 VOLTS MIN 
SENSITIVITY 





[ uMioom mmm*a 

Q 



2 EXTERNAL TRIGGERS FOR MONITORING 
EXTERNAL SWITCHES, RELAYS, ETC 
2 CHANNEL PADDLE FACILITY ALLOWING 
USE OF UNIT AS PADDLES , X-Y 
POSITIONING ETC. 



ALL PRICES FULLY INCLUSIVE 

PLEASE ALLOW UP TO 28 DAYS FOR DELIVERY 

CHEQUES/ P.O. PAYABLE TO CLOYVALE LTD 

CLOYVALE LTD 

UNIT 5 POLT 1 INDUSTRIAL ESTATE 
0983 854864 VENTNOR ISLE OF WIGHT P038 1DX 




NEW! /VFOIVI NEW! 

ALL ACTION PACKED M/CODE ARCADE GAMES 

PROTECTOR £7 




CEmiPEDE £6 



:** MOW 




U*«* • • • * ■ • ** 

v» •••••• •» ••• 

* ♦ • 

•i ' 



OMEGA MISSION a 



1M» br* tm4 «•! 

A»t»<- ; 



PUCKmnn « 



ODT 4f IV bt 



Wf a — ~ 

■ 




ALL I2K RAM 

PRICES INCLUDE P&P. FAST 2 DAY DESPATCH! 

micromania 

14 LOWER HILL RD. EPSOM. SURREY. 



THE VERY BEST IN MACHINE CODE 
FOR THE ZXSPECTRUM & ZX81 



SPECTRUM 16K GULPM AN -sm,ofthc' man v, 
with 16 mazes. 4 chasers, laser defence, 9 grade*. 9 speeds, demo mode, choice 
of toystick control 'An extraordinarily good program" raves Boris Allan for 
Popular Computing Weekly. We think you will agree, £5.9i> 



SPECTRUM 48K MASTERFILE busmess domestic RUng 
and ■eporling system So flexible that it is equally usable for your mailing lira, 

catalogues, stock control, text extracts applications are endless FuHyi 

defined data and report display formats, dynamic variable length file, records 
and data items Fully menu driven with powerful search facilities, sorting toial 
average, update, multiple independent files, printing Yes. we aim to support 
mitrodnve when Uncle delivers. Nearly alt the 8K we use it machine code, so 
you get 32K per file. Comes with example file and 22 page manual CIS 00 

SPECTRUM 16K SPDE Disassembler and Editor, as used by 
other ZX professionals, and we used it lo develop the above. £5.95 

ZX81 16-48KTHE FAST ONE * *. ,»•*««» «, 

MASTERFILE and is in use all over the world now. Specification is very similar 
toMASTERFllE £1200 

ZX81 16KGULP2 i I most identical spec to GULPMAN £4 75 



Ail progta/m snp/ttied dotiMe recorded and muled 1st class by reiiirn Prices 
include VAT and postage within Europe SAB tor full Hit 



CAMPBELL SYSTEMS 

(Dept YC) 

15 ROUS ROAD 

BUCKHURSTHILL 

ESSEX IG9 6BL 

ENGLAND 01504 0589 
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BASIC DICTIONARY 

This dictionary, compiled by Tony Edwards, will explain the function of common Basic words as 

used in popular machines, enabling you to work out your own machine's equivalent. A useful 

complement to our recent series on Basic dialect translation. 



B AS\C DICTIONARY 



MOD A Little-used function which returns 

the remainder when its two arguments — 
one in front and one behind — arc 
divided 

MODE A statement used to select from the 
available screen formats available on 
k computers. 

MOVE A statement which is used on the 
BBC Micro which moves the graphics 
pointer to the position specified by the 
argument. The same as Plot 4, argument, 
argument. 



N 



N. Iscd in TRS-80 level 1 and Palo 
Tiny Basic as an abbreviation for NEW. 

NE An alternative operator equivalent u><> 
not equal to. However it also stands as an 
abbreviation for NEW. The difference 
can be judged by the COIUeXI of the line 

using it. 

NEW A command or statement which 
effectively destroys any resident Basic 
program and returns to the command 
mode. It often also clears the screen. 

NEX An abbreviation for the NIX 1 
atement. 

N I XT the statement used to return program 
execution to the preceding FOR 
statement and increment the counter. If 
the counter is out of the preset limit the 
ution continues with the line after 
the NEXT statement. An ANSI standard 
word. Some compilers allow an implied 
NEXT. 

NORMAL The statement used on the 
Apple II to cancel the flashing and 
inverse video displays. 

NOT A logical operator used as a negation in 
an IP statement. For example: 

IF X AND Y NOT THEN END 
which terminates the program when X = 
if Y is not also 0. Different computers 
handle the comparison of the arguments 
in different ways. Sec V. mputer 

August 1982, page 58 :>'i an explanation 
of logical processes. 

NOTRACE A mmiiunJ or statement 
which switches oil" the TRACK mode. 
illy used within a program only 
during development. 

NULL A statement which controls the 
number of null characters placed at the 
end of a line. 



O 



OLD A command which undoes the effect of 
a previous NEW statement or command. 



ON ERROR GO TO A statement which 
allows a program to escape from a fatal 
error by ignoring the error and branching 
to the specified line number. The BBC 
Microcomputer equivalent is ON 
ERROR statement which allows state- 
ments other than the unconditional 
GOTO branch to be executed. 

ON . . . G. The Microsoft Level I and Palo 
Alio Tiny Basic abbreviation for 
ON* . . .GOTO. 

ON . . . GOSUB A multiple branching 
statement of the form: 

ON X GOSUB A, B. C 

When encountered control is transferred 
to the Xth subroutine after GOSt'B. 

ON . . . GOT The PDP-8E abbreviation 
tor ON . . . GOTO. 

ON . . . GOTO A multiple-branching state- 
ment of the form: 

ON X GOTO A. B. C . . . . 
When encountered] control is transferred 
to the Xth line number after GOTO An 
ANSI standard statement. 

OPEN IN A function which returns the 
channel number of the file named, and 
opens it for input or updating. 

OPEN OUT A function which returns the 
channel number of the file named and 
opens it — or creates it — for output or 
updating. 

OPTION A standard ANSI word, but a 
little-used statement which assigns a 
value, usually to 10 which becomes the 
number of the lowest array element. It is 
often followed by the word BASE. 

OR A logical operator used in an IE 
statement. 

IF X 0ORY THEN END 
terminates the run if either X or Y are 0. 
Sec Your Computer August, ! 
58, for an explanation of lo 
processes. 

OUT The statement used to send a byte to a 
specified output port. Both byte value 
and port number should be integers 
between and 256 — decimal. 



P. A common abbreviation for PRINT used 
in TRS-80 level, Palo Alto Tiny Bask , 
Atom and BBC Microcomputer Basu I: 
is equivalent to ' 

P.A. The TRS-80 - level I - abbreviation 
for PRINT AT. 

PAGE A pseudo-variable which controls the 
starting address of the current text area 
on the BBC Microcomputer. It is used to 
enable multiple programs to be stored 
simultaneously in RAM, It must alwavs 




BAS 'C D1CT/ON 



be equated to an integer multiple of 256. 

PAUSE A statement used on ZX machines 
to halt processing for a specific period 
before continuing. It is the equivalent of 
the more common WAIT, and can be 
simulated with a dummy FOR-NEXT 
loop. 

PDL A special function used in Apple II 
Basic to return the settings of paddles 
used as games controllers. 

PEEK A statement which is used on many 
machines to return the value stored in a 
specified memory address from Basic. 

PI A function which when called returns the 
decimal value of pi. It is usually set to 
return 3.14159265. 

PIN A function which reads the decimal 
value of a byte of information available at 
a specified pan. See IN P. 

PLOT A statement used in Apple II Basic 
to control the colour graphics block in a 
specified screen position. The same word 
is used on other machines for example, 
the BBC Microcomputer, to provide 
more extensive control over graphics 
features. 

POINT A statement used on the TRS-80 to 
test a specified graphics block to sec if it 
is switched on. 

POKE The statement used on many 
machines to place some desired decimal 
value into a specified memory address. It 
cannot be used to load ROM area 
addresses but can alter memory contents 
in reserved RAM areas. 

POS A function which returns the current 
horizontal position of the cursor on the 
screen. The left-hand position is usually 
numbered 0, not 1 . 

PR # An Apple II command which diverts 
output to the peripheral device indicated 
by the value of the argument. 

PRI The PDP-8E abbreviation for PRINT. 

PRINT A standard ANSI word. It is usable 
both as a command or a statement and 
causes output to be printed on to the 
screen. 

PRINT # A statement or command which 
writes the output on to a peripheral 
device — often a cassette recorder — 
indicated by the argument. 

PRINT AT A statement or command which 
causes output to appear at a specific 
location on the screen as indicated by the 
argument. 

PRINT @ same as PRINT AT. 

PRINT USING A statement which allows 
output to appear in a specific format. 
Different machines have different 
available formats. 
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The Cheapest Known 
Rampacks In The World 



16K RAMPACKJ 
£19.75 




FULLY COMPATIBLE WITH ZXSJ AND ALL ACCESSORIES 
-SIMPLY PLUG STRAIGHT INTO USER PORT AT REAR OF 
COMPUTER 

• Fully cased tested and guaranteed 

• Gold plated edge connector coated for extra long 
life 

• Secure no wobble design 

• Same sleek case size for both versions 

PRICE INCLUDES VAT & P&Pdeuvery normally udays 

Sand c+WQue'P Q payable to* 

CHEETAH MARKETING LTD. 
4, Old Park Road Enfield Middlesex 



ajamanber 
dfiwoxc 

PRESENTS SOFTWARE FROM THE SOUTH. 
DRAGON: TREK 

A foil version of this classic game, for the Dragon; features 
Faery Queen, hypcrprobc, time travel, tractor beams and 
more! Includes a I6np Might manual. 1 Joystick required. 

£9,95 
WIZARD WAR 

The mighty mages of the Trisuns strive for supremacy in a 
fearsome battle of skill sod strategy' Joysticks required 
Comes complete with 16 page Spell book. 

| .' OR 

VUI.( an NOUGHTS \M> CROSSES 

Pit your wits against the Dragon or your friends in this three- 
dimensional game of togicl Also features a zero player 
option. 17.95 

GAMES COMPENDIUM 

A selection of games for all the family , including Blackjack, 
Donkey Derby. Kingdom. Noughts & Crosses, Lunar 
Lander and Hum the Wumpusi £7.95 

BB< MODEL B: 
DRAGON RIDER 

Can you destroy the enemies from the sky before your fiery fV 
steed tuns out of Duff f7 95 

TANKS! 

Variable wind and terrain make this exciting two player €• 




game a challenge for everyone 

All games guaranteed. V.A.T. included in all price* 

Add £0 50p for p&p 

Send cheque of P.O. payable to 
SALAMASDEK SOFTWARE. 

27 Ditchling Rise. E. Sussex. BNI 4CJL 
Tel: 0273 771W2 




17.96 



Discount for bulk orders and retail 
lend SAP for catalogue. 

Programmers wanted - 
Good Royalties Paid' 

•Special Offer 




IF YOU WANT: 

•The Latest News on the BBC Micro 

*Top Quality Programs 

*Useful Hints and Tips 

* Honest Reviews 

•Independent Opinions 

•Local User Group Information 

•Members Special Offers 



THEN YOU NEED: 




3 mm 
|NOEL 

ZX81 16K GAMES ON TAPE 



□ 
□ 
□ 

in 



I 



BANK ROBBER £4.50 

SEE HOW MUCH MONEY YOU CAN ACCUMULATE 
BEFORE YOU'RE CAUGHT AND SENT TO JAIL 

PONTOON £4.50 

CAN YOU GET YOUR COMPUTER TO OWE YOU 
MONEY, NOT EASY, BUT IT CAN BE DONE 

HANGMAN £4.00 

WITH THIS EDUCATIONAL GAME YOUR COMPUTER 
WILL HAVE 150 WORDS TO CHOOSE FROM 

CASSETTE COVER £4.00 

PUT YOUR ZX PRINTER TO WORK AND MAKE YOUR 
PROGRAM COLLECTION LOOK IMPRESSIVE 
•CHOICE OF SIX COVER PATTERNS 

PLEASE TICK APPROPRIATE BOXIS) 



MAIL ORDER ONLY 

NAME 

ADDRESS 



CODE 



I enclose Cheque/P.O. for £. . 

Made payable to: 

LEON-NOEL 

24 Dudgeon Drive, Littlemore Oxford 

OX4 4QL 



AIL PRICES INCLUDE PEtP. UK ONL Y 
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V & H COMPUTER SERVICES 
PRESENTS 



SPECTRUM 
SPECTACULAR 

(50 PROGRAMS FOR THE SINCLAIR SPECTRUM) 



And what programs! New games! Old games! Business 
programs (like invoicing and sales ledger), word 
processor, machine code routines, graphics . . . 
AH in SPECTRUM SPECTACULAR, the new book by 
Roger Valentine. SPECTACULAR VALUE AT £4.95. 

By the same author: 

WHAT CAN I DO WITH 1K? (ZX81) - £4.95 

WHAT CAN I DO WITH 16K? (ZX81) - £4.95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, STAINES, MIDDX. 

TEL: STAINES 58041 



Business users please note: 

Our PAYROLL program is now available for: 

ZX81, SPECTRUM, PET, BBC and KONTRON. 

Please write (or details or send £2.00 for comprehensive manual. 



.c^* SPECTRUM ZX81 

* N SEVERN SOFTWARE 



GRAIL I16K ft 4SK SPECTRUM! 

Exerting new graph* adventure Where in the 1000 rooms hi the Hor> Gnwl' 
Cither armour and weapons to fight Dragon* Ores. Wolves. Find Gold and 
Precious Stones to buy strength potions Irom a Trader. Stairways to el 10 levels. 
Where w* the Warp take you to? If you lose, you can watch yourserf bleed to 
death I Full M.'C sound effects and Save Game facHity £*.9&>nc 

Also ZX81-16K version £4.45 inc 

• MINES OF MORIA I48K SPECTRUM) 

A challenging adventure set in the Mines of Morta. Collect as much treasure as 
you can but if you can't r e member your toute you may never get out I Fud graphic 
display of each location. Save Game end Reset facilities £5.96 inc . 

Also ZX8 1 t6K version £4.96 inc. 

• SNAPPER I16K-ZX81I 

Fast M.'C action. AvoO the Snappers and stay afcve! Features on-screen scoring 
and automatic restart £3.75 inc. 

• 1K ZX»1 owners-send for our list of Fast M/C Games Is.a.e. pleaael. 

• STATISTICS I16K b 48K SPECTRUM] 

Powerful Statistics Package. Menu-Drrven. Features Means, Standard 
Deviations. True Linear Regression, Pearsons Coefficient of Correlation. 
Extensive Data Editing routine*. Full Graphic dapiay of data and regression lines. 
Saves named data fees. Supports ZX Primer £6.96 inc. 

Alio 7X81 I6K version £6.«inc. 

• THE M/C MANUAL 

Easy to use lean be used by the absolute begannerl. Fully detailed guide to 280 Op 
Codes and M/C Programming. Convenient A4 formal. Fury documented t ables 
ol codes, displacements and number conversions. Easy to loitow diagrams and 
routines throughout, 
designed to use not just to read. £2.96 inc. 

• Send S A E. for full list and prices for Spectrum and ZX81 software. 

• Choques/P.Os to: 

SEVERN SOFTWARE 

5, SCHOOL CRESCENT, LYDNEY, 

GLOS GL 15 5TA 

'We Guarantee to replace at once any cassette sokt by us that fails to toad on receipt. 






DRAGON PROGRAMS 

THE BEST VALUE ON THE MARKET 



COMMENTS ON "FAMILY PROGRAMS" 

"Excellent" — MH of Bolton 

"Very enjoyable, excellent quality" — CC of Colchester 



FAMILY PROGRAMS: 8 lull length original games, utilities and 
education programs to test your general knowledge, memory, 
reactions, cunning, mental arithmetic, musical knowledge, dexterity 
and more £6. 



FUN AND GAMES: 10 games for yound and old, single players and 
parties. Includes Noughts, Brain, Gold, Snap, Anagrams, Donkey, 
Dice, Artist, Musical and Circles £6 



JANUARY SALE — £10 FOR BOTH CASSETTES! 



FULL COLOURS, SOUND AND GRAPHICS 



Send cheque/P.O. to: SHARDS SOFTWARE, 
10 Park Vale Court, Vine Way, Brentwood, Essex 
CM14 4UR (or send SAE for details) 



GENEROUS DEALER DISCOUNTS 



^HHHiiHiiHH)Hm i HHimniiniimniiimm i iiinmiiimmtHiiinjh))ninitmii 

H&H 
SOFTWARE 

Alphabeta 

A complete word processing package for the BBC Computer. 
New revised version incorporating: 





• 


faster printing 








• 


compatibility with a range 


of printers including Seikosha, 




Epson and daisy-wheels. 


Versions for 


other 


printers on 




request. 








• 


manual 








• 


labels for the red keys 








• 


automatic wrapround 








• 


insert and delete (with gap closure! 






• 


centring 








• 


tabs 








• 


right justification 








• 


automatic word count 








• 


merging 








• 


double width characters 








• 


bulk movement of text 








and a 


host more features. 









REVIEWS 

Laserbug; "The program did work well and once you are used to 

it, writing letters etc., becomes very easy. I was inpressed with it 

in general and would buy it myself." 

Acorn User: "Remarkable value - a complete word processing 

package for less than £30 ... a useful and relatively inexpensive 

program." 

ALPHABETA C28.50 including postage etc. 

Please send orders and cheoues.'PO/Transcash (No. 614 131 

1707) to: 

| H&H, Dept A, 53 Holloway, Runcorn, Cheshire. = 

r Send S.A.E. for a catalogue ol our other educational and games programs for the BBC 3 
and Dragon Computers. \ 

WmMmmmmammmmiLmmmmmmmammmm 
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CONTROL 



The SINGLE i.inf display on the Micro- 
professor can make it difficult to keep track of 
programs more than a couple of dozen bytes 
long. The simple remedy is to work through 
the program writing down the machine code 
by hand for later checking and correction. 
This process has its drawbacks — inaccuracy 
and the amount of time involved, for example 

— but it works. My previous article concerned 
serial and parallel ports for the transfer of data 
between the Central Processor Unit — CPU 

— and peripheral devices. This article 
concentrates on the Z-80 PI/O — Parallel 
Input/Output chip — and the connections and 
software that will allow it to control a printer 
using a Centronics interface. Although the 
program is written for the Microprofessor, it 
can be transported immediately to any other 
Z-80 based machine. The only change is to 
modify the addresses of the PI/O registers. 

The Z-80 PI/O has four registers controlled 
by the Port B/A Select — pin 6 — and 
Control/Data Select — pin 5 — lines. On the 
Microprofessor these lines arc decoded as 
follows: 



Port 

number Function 

80 hex Data A 

81 Data B 

82 Control A 

83 Control B 
Your computer may not decode these lines 
sequentially but you should be able to find out 
which port number corresponds to which 
function. 

The pin connections for the Z-80 Pl/O arc 
set out in figure 1. On the Microprofessor 
computer the PIO data buses and control lines 
are brought out to a standard 40-way 
connector on the top left-hand side of the 
print ed-circu it board — PCB. The PCB is 
numbered on the top side so that you can sec 
easily which pin connects to which line. The 
lines brought out to the connector arc set out 
in figure 2. Note that in addition to the PIO 
lines the Counter Timer Circuit — CTC con- 
nections arc also shown. 

I made up a lead to fit the Microprofessor 
PI/O connector by clamping 3 socket on to a 
piece of 40-way ribbon cable about Sin. long. 
Unfortunately I could buy only a 50-way 
socket and after fastening the two halves 
together I cut the socket with a hacksaw to 
remove the last 10 connectors. The SGS 
socket held together without the locking 
clamps at one end and has worked satis- 
factorily. I left some cable free on one side of 
the socket and trimmed the excess to about 3 
or 4mm. with a pair of scissors. At the other 
end I split the cable into its individual wires 
with the scissors so that each wire was about 
4in. long. Next I settled down to make the 
appropriate connections between the Micro- 
processor PI/O connector and a plug that 
would fit my Centronics lead. 

Making the correct links was hard work. A 
short Basic program on another machine to 
work through the connections telling me 
which pin had to be soldered to which wire 
would have been a good idea, but in the end I 



20 fc 



CPU 

DATA BUS S 






d;^j» 



•* — »■ 



PORT B/ASEL 
CONTROL DATA SEL 



PIO 
CONTOL S 



CHIP ENABLE 

fin 



37 



36 



iORQ 
RD- 



+5V 

GND 



26 



11 



25 



INTERRUPTJ 
CONTROL S 



Figure 1. 



INT 
INT ENABLE IN 



23 



24 



INT ENABLE OUT ■« 22 



Z8OPI0 



PRINTING 



used an ordinary ohmmetcr or continuity 
checker and a list of what had to be done. 

After resoldering all the connections four 
times and using an oscilloscope to check that 
the strobe signal was actually present, it 
worked. The list of connections you will need 
is set out in figure 3. If you are working with a 
machine other than the Microprofessor take 
the connections directly from the PI/O column 
to the Centronics column. 

Note that these connections arc a minimum 
Centronics interface and do not take account 
of other signals from the printer such as the 
Slct or PE lines. More important, the Acknlg 
line is not used to acknowledge receipt of each 
byte of data as the Busy signal becomes high 
during dat3 entry and printing. The Busy 
signal is a composite of four conditions in 
which the printer is unable to receive more 
data. It works satisfactorily with an Epson 
MX-80F/T printer. 



Figure 4 is a printout obtained from the 
Mkroprofessor using the Centronics inter- 
face. There are three subroutines — SR — in 
the program, each of which may be used by 
other programs. The SR starting at 1800 sets 
up the PI/O to output a character to the 
printer. It is time-consuming to set the control 
registers for each byte, but any printer is so 
slow by comparison with the computer that 
the additional time is negligible. 

Subroutine functions 

After saving register A, the accumulator, by 
Pushing it on the stack, the SR sets port A ol 
the PI/O to Output mode and then sets port B 
to Input mode. The SR then reads 3n input 
from port B and loops until bit 7 of port B is 
zero — that is, it loops until the Busy signal 
from the printer is low or inactive. When the 
printer is ready to receive data the SR recovers 
the contents of the accumulator from the stack 
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12 
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A 
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'6 
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I/O 



27 
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-*-BRDY 
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On his odyssey through the control potential of Z-80 

based micros, John Dawson reaches the parallel 
input/output chip — and shows you how to use it to 

drive a printer. 



OOBO 07 2B CD F6 05 20 1 

OOCO 07 00 00 11 62 EO 1 

I OODO AF 32 E4 IF 3 A E2 1 

OOEO IF CD FE 05 CD CB 

OOFO CB C6 D6 10 FE 08 2 

Figure 4. 

vlTH THE Z-80 



Pl/O 

pin 

18 

15 

14 

13 

12 

10 

9 

8 

7 
11 
34 

Figure 3, 

1800 
1 8 i 
1820 
1 330 
(840 
1850 
i860 
1 870 

& ,00 
O 1 ' 1 
0020 
0030 
0040 
0050 
0060 
0070 
0080 
0090 
OOAO 
OOBO 
OOCO 
OODO 
OOEO 
OOFO 
Figure 4. 



Microprofessor 

pin 

16 

15 

14 

13 

12 

10 

9 

8 

7 
11 
28 



code 

A RDY 

PAO 

PA1 

PA2 

PA3 

PA4 

PA5 

PA6 

PA7 

GROUND 

PB7 



Function 

STROBE 
DATA 1 
DATA 2 
DATA 3 
DATA 4 
DATA 5 
DATA 6 
DATA 7 
DATA 8 
Volts 
BUSY 



Centronics 

pin 

1 

2 

3 

4 

5 

6 

7 

8 

9 

16 

11 



F5 3E 
30 C9 
F5 IF 
E6 OF 
3E OD 
20 18 
20 18 
00 18 

00 

E5 IF 
18 22 
18 34 
IF 2A 
E8 IF 
9F 07 
02 TA 
IF ED 
D9 08 
A4 00 
07 2B 
07 00 
AF 32 
IF CD 
CB C6 



OF D3 
00 00 



IF 

C6 



IF 
30 



CD 00 
7D CD 

3E 20 
76 FF 

10 FE 

FE A5 
DC IF 
22 D2 
EO IF 
00 C9 
C3 DO 
E7 IF 22 
73 DO IF 



82 3E 4F 

oo 00 

IF CD 
FE 3A 38 
18 3E OA 
20 18 3E 
CD 00 18 
00 FF 60 



?-E 90 D3 
C4 CI 03 
26 00 18 
IF 18 ID 
3A E2 IF 
21 9F IF 
dd FF 



E8 
31 



32 

IF 
DO 



F5 08 
3E 01 
CD F6 
00 11 



E5 D5 C5 
32 D2 IF 
20 19 
EO 1" 
E2 IF 
CD CB 06 
FE 08 21 



D3 93 
00 00 
18 Fl 

02 C6 
CD 

20 CD 
23 10 
77 08 

03 3E 

21 00 
OA E3 
71 E5 
77 3E 

22 DO 
E7 IF 
El 22 
IF FD 
F5 ED 

AF 
2B CD 
38 07 
2A EO 
18 F5 
37 07 



DB 81 
00 

CD 30 
07 CD 
18 16 
00 18 
F4 ID 
77 00 



17 
00 
18 
00 
00 
CD 

FF 



CO D3 02 
10 CD F6 
CB E3 
2A EE 
80 D3 
IF AF 
3E 

DE IF 
E5 DD E5 
57 32 
IF 2A 
F6 05 
DD 21 
IF 77 DC 
FE 1 0" 38 
DA BO 03 



■7^ 

IF 
02 
32 
90 D3 

2? 

EI 

D3 

DO 

20 

B6 



39 
00 
C^ 
18 
06 
00 
D3 
00 

31 
05 
E8 
E3 
3A 
E6 
03 
DC 
D9 
IF 
IF 
13 
IF 
OB 
24 
DD 



FB 
00 
00 
C9 
10 
18 
3E 
FF 

AF 

28 

IF 

C9 

E7 

IF 

3E 

IF 

E5 

7E 

DD 

DD 

37 

04 

21 

21 



Fl D3 
00 00 
00 00 
00 00 
7C CD 
7E CD 
OD CD 
21 FF 

IF 3A 
02 26 
18 OE 
32 E7 
IF 2A 
DD 21 
CO D3 
2A E8 
D5 C5 
00 E2 
21 B5 
21 AF 
18 04 
31 AF 



E6 
B6 



IF 
IF 



D 



/o 



and sends it to the printer by outputting the 
data to port A. The SR then returns lo the 
calling program. 

The second SR starts at 1820 and, with the 
SR at 1830, splits a byte of data into two hexa- 
decimal digits and prints the resulting values. 
The top four bits of the byte are rotated to the 
lower half and printed by the SR at 1830 after 
being converted to an ASCII number. The 
lower four bits are then processed in the same 
way. 

The final program starting at 1840 will print 
a section of memory in the format shown in 
figure 4. The program starts by printing a 
carriage return character — OD hex — and 
then a line-feed character — OA hex — to 
position the print head correctly. If your 
printer automatically prints a line feed after 
each carriage return you may wish to replace 
the instructions — 3E O.A CD 00 IB — with no 
operation — NOP instructions — 00 hex. 



The start address is passed to the program in 
register pair HL and the number of lines to be 
printed in register E. On the Microprofessor 
you can set these registers directly before 
executing the program at 1840. On other 
machines you may jump to the program with 
the correct values set in HL and E and may 
also change the Halt instruction — 76 — at the 
end of the program to C9 — return from 
subroutine. 

Length of line 

The length of the line to be printed is set by 
loading register B with 10 hex at address I84B 
and 184C. If your printer cannot print lines 54 
characters long, it is best to alter 184C to a 
suitable value. 

Changing the location of the programs is 
easy; simply a matter of altering the addresses 
to which the absolute Call — CD — instruc- 
tions refer. 



Figure 2, 


P2 PIN FUNCTION 




PIN NO 


SIGNAL 


PIN NO 


SIGNAL 


1 


NC 


21 


PBO 


2 


NC 


22 


PB1 


3 


NC 


23 


PB2 


4 


NC 


24 


PB3 


5 


NC 


25 


PB4 


6 


NC 


26 


PB5 


7 


PA7 


27 


PB6 


8 


PA6 


28 


PB7 


9 


PA5 


29 


NC 


10 


PA4 


30 


GND 


11 


GND 


31 


CK/TRO 


12 


PA3 


32 


CK/TR1 


13 


PA2 


33 


CK/TR2 


14 


PA1 


34 


CK/TR3 


15 


PAO 


35 


ZC/TOO 


16 


ASTB 


36 


ZC/T01 


17 


BSTB 


37 


ZC/T02 


18 


ARDY 


38 


PIO IE0 


19 


BRDY 


39 


CTC IEI 


20 


NC 


40 


NC 
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WHYW&MT] 

When you could buy 
better now - the advanced 



Colour Genie can be vours 



for just £224.50 (inc. \KT) 



Colour Genie is the powerful new 
piece of home computing magic 
from Lowe Electronics, and it's 
available NOW from your local 
stockist, or by mail order in less 
than 3 weeks! 

In no time at all you could be 
connecting the Genie to a standard 
colour TV. Its 16K RAM, 16K 
BASIC ROM and full size 
typewriter keyboard instantly 
connecting you to a whole new 
dimension of vivid colour, high 
resolution graphics and fabulous 
3 channel music synthesiser. 




pre-recorded software 

onto your Genie, or store your own 

programs. Then, if you fancy a spot 

of intergalactic travel, or a battle for 

the planets Genie will lay on the 

transport. When you get tired of the 

kids beating you at Space Invaders 

you can always turn their attention 

to schoolwork. Colour Genie uses 

the popular Z80 Central Processing 

Unit, and is fully programmable in 

level II BASIC, 

the most popular 

home computer 

language in the 

Western 

world. 




Or perhaps the 
EG2014 LIGHT PEN, 
which plugs straight 
into the side of the 
Genie. Both are extremely 
effective ways to enhance 
the colour graphics 
facility. 

Finally, if you really 
intend to put your 
machine to work, at 
home or in your business, 
you'll need a printer like the 
EG603 MICROPRINTER. 
It's a quality dot matrix printer 
with an impressive specification . . . 
simple to operate, reliable and 
extremely versatile. Should you 
require it, the printer will accept 
paper whether in roll or single sheet 
form with one or even two copies 
attached. Pull 80 column width in 
any of the 3jiifferent typesizes 
available. 



The whole family will be 
enthralled by its possibilities. Add 
the EG2016 MATCHING 
CASSETTE RECORDER for 
instance, and right away 
you can either load 




For the committed games player 
the next 'must' will probably 
betheEG2013 JOYSTICKS. 
They're sturdy, accurate and, 
with digital and manual 
operation, are a step up 
again from arcade controls. 

However the more 
serious user might 
prefer to invest his 
money first 
on the addition of 
an EG2011 16K 
RAM CARD 
which slots 
in and effectively 
doubles the 
Random 
Access Memory. 




Tb connect this, 
or any other compatible printer, you 
also need the EG2012 PRINTER 
INTERFACE CABLE. 

So there you have it - a home 
microcomputer system that 
expands from a computer for the 
creative mind right up to a realistic 
business machine. We not only 
deliver the best specification, but 
we deliver the Colour Genie fast, so 
why wait? 




\ 



■ 



MONTHS?* 




Key Features of the Colour Genie 



Full colour - eight vivid colours 

Massive RAM - 16K or 32K 

Professional typewriter keyboard 
High resolution - 160 X 96 pixels. 

Big display - 40 characters X 24 

lines 

ASCII character set - with upper 

and lower case characters 



Graphics - 128 pre-defined 
graphics characters plus 128 user- 
definable graphics set - a total of 
256 graphics set. 

High speed CLOAD and CSAVE - 
cassette interface runs at 1200 
baud. Save 15K in 100 sees via our 
optional low-cost EG 2016 cassette 
recorder. 



C0UHJRGEMF 

- ALWAYS AT YOUR COMMAND 



U.K. Distributors 



We have over 100 dealers throughout 
the U.K. (including Northern Ireland). 
For advice on your nearest stockist 
ring us on 0629 4995. In cases of local 
difficulty, we will supply direct AND 
FAST. Just fill in the coupon below. 
♦LOWE ELECTRONICS HAVE 
NEVER YET FAILED TO 
DELIVER WITHIN 3 WEEKS! 
Some Microcomputer Companies, 
mentioning no names, are reputed to 
take more than three months to 
deliver your computer. Buy direct 
from us, and we guarantee not to cash 
your cheque until 7 days prior to the 
despatch of your order (this is to 
satisfy cheque clearance 
requirements). If, in the extremely 
unlikely event we, for the first time in our 
company's history, cannot deliver within 
3 weeks, we'll contact you immediately 
and offer to return your original cheque 
uneashed. 




Chesterfield Road, Matlock, 

Derbyshire DE 4 5LE. 

Telephone: 0629 4995 

Telex 377482 LowlecG. 



Please send me following items: Tick 

EG.2000 Colour Genie @ £224.50 

EG. 2011 16K RAM Card @ £38.50 

EG. 2012 Printer I interface Cable @ £39.50 [ 

EG. 2013 Joysticks @ £49.50 

EG. 2014 Light Pen @ £17.25 

EG. 2016 Cassette Recorder @ £28.75 

EG. 603 Printer @ £287.50 

Securicor Delivery £5 (Any no. of items) / 



I enclose cheque/ P.O. j 

or please debit my Credit Card No: 

Name 

Address 



.Postcode. 



Tel: 



All prices include VAT. 



Total 



YC.2.83 






Push your Sinclair to the limit 



^ GAMES ^ 



ZX81/SPECTRUM 

ARCADE GAMES 



2X INVASION FORCE 
ClC\N (ZX8D *> 

V*v»^*' Use your skill to tire through 
i** 000 ^ the energy band to destroy 
the menacing alien ship — 
_^-. £3.95 
-".VyN SPEC INVADERS 
MCjlZ- SPEC GOBBLEMAN 
x ^** 000 ^ These exciting high- 
speed classic games 
incorporate hi-resoluhongraphics and 
sound to Onng you the best in arcade 
action at only £4.95 each (16/48K) 
^00** SPEC FROG 5/SHOWOOWN 

^^WjL^ Hop across the dangerous 
\0*** 00 ^ road avoiding the lethal cars. 

then lorries. Go back to the 
wild west tor a gunf ight battle amongst 
cacti and wagons Features include 
western music. £4.95 

^ t0 *** m \ NAMTIR RAIDERS (ZX8D 
■irTC\IV| High speed, quick action 
WflUj"^* arcade game with lour 
^^^mt * 00 ^ separate groups of attackers. 
£3.95 

GotoWeman also available Id' W8t il £3 94 



UTILITIES 

TOOLKIT 

Nine powerful new lunctions tor 
^P* J youfZX8i iincluding re-number 

lines (goio. gosub). program merge 
string finding ar>0 replacement £5.95 

SPEC BUG 

A 30 m l machine code tool and disassembler 
(or your ZX Spectrum £6.95 

ZXBUG 

A30m 1 machine code tool and disassembler 
foryourZXai £6.95 



Improve your machine 
code programs with this 
new 48K Spectrum 
Assembler 

Just released by Artie, this new professional 
quality assembler is also available for 16K 
ZX8i and features — 

• Word-processor like text editor • High- 
speed, versatile two-pass mnemonic 
assembler with labels and detailed error- 
trapping Will assemble to any address 

• Essential suppori facilities such as 
memory edit, register inspectrmodify and 
search for de-bugging • Full output to 
ZXprmter » Memory-status 

report and comprehensive f^. v r*Q or 
user-manual UWLY Lx7.cTO 

ZX81& SPECTRUM 




9&S&* 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ ZX81 for only £9.95 

~TrtECVtf^ Ct , 



eio,ooo 



ir^ore 




PULES AVAILABLE 

Ft»OMA«T)C 



or 

Your eccentric father has 
left you £10,000 in his will 
In order to claim your 
windfall you must solve twelve clues and gain access to a bank 
account in which the money has actually been deposited. Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tickets to the city of the secret KRAKIT™ vault location. The 
prize money is increased weekly. A telephone number will be 
supplied so you have the opportunity to find out just how much 
you could win, 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 



ALWAYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 

Cheques &PO m»acca,jic i- It: A<i>c Computing Limitod Dealeienqur.es welcome 
Please state wftetfter your Oder is for 2X8 1 a> Speclium Send S A E <6.n x <hn| tor catalogue 



INCA CURSE 

(Adventure Si 
In a jungle clearing 
you come across an 
ancient inca temple. 
Your mission to 
enter, collect the 
treasure and escape 
alive But beware' 
Includes a cassette save routine £6 00 

SHIP OF DOOM (Ad»cotu-e Ci 

You are unavoidably drawn to an alien cruiser 
Can you reach the control room and free 
yourself Or will they get you lirsf Includes 
a cassette save routine £7.00 

ESPIONAGE ISLAND iAd.eni U reoi 
While on a reconnaisance mission your plane 
loses control and you are forced to land 
Can you survive and escape with the island's 
hidden secret' £8.00 

PLANET OF DEATH.Aoventure ai 16/48K 

You tmd yourself stranded on an inhabited 
alien planet Can you reach your ship and 
escape'' £5.00 



REDUCEDTO 

£29S 5 



ZX FORTH 

Supplied on cassette 
with editor cassette. 
user manuals and keyboard overlay ZX Forth 
combines the simplicity of basic with the 
speed ol machine code 




A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

CHESS 48K 

ZX CHESS I 

Very popular machine code program, with six 
levels ol play and an analysis option Available 
torZXSl £6 50 

ZX CHESS II 

A new improved version, with a faster response 
time, seven levefsol play, analysis option and in 
addition a recommended move option £9.95 

ZX1K CHESS _ -rr 

An incredible game a s featured on I ■ Y_ 



■ n1KforonlvE2.9S 




SPECTRUM 

VOICE CHESS 



■3'tJie P'ogram talks you 
ugfc your game 
rOu -ts move, recommends a mow. and 
contams a 'ange o< facetious cor- 
>s based c 

9 9S 

SPECTRUM CHESS now only £9.45 



I 



jqITIC 



Ky\) 



ARTIC COMPUTING LTD. ' 



396 JAMES RECKITT AVENUE, 
HULLN.HUMBERSIDE, 



To Artie Computing Ltd .396 James BecV. it Avenue 
Hull N HumtWSide HU60JA 

Please supply 



Cheque lor total amount enclosed 

•, \n i 

Add<eis 



YC2 
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RESPONSE FRAME 



Do you have a problem? Your manual is 
incomprehensible or you just cannot get the 
hang of that programming trick you tried — 
whatever it is, Tim Hartnell will do his best to 
answer your queries. Please include only one 
question per letter and mark them "Response 
Frame". 



INTELLIVISION 

■ Our family has an Intellivision 
TV game. The makers of the 
game, Mattel, are bringing out a 
keyboard which — when plugged 
into the game — converts it into 
a microcomputer. Do you think 
it is worth buying this keyboard? 
P Monks, 
Gravesend, Kent. 

The keyboard unit has only been 
introduced in test markets in 
America, lor around $700, and the 
indications are that it will not be 
released in the States. This being so, 
it i$ unlikely to come out in this 
country, but the company may well 
hare other plans. Whenever you 
think about upgrading a TV game 
into a computer, you have to ask 
what son of computer you will end 
up with. The chances arc that you 
will get a fairly slow, limited com- 
puter, locked to the technology of 
the lime when the computer game 
itself was built. Although 1 would 
not say "No, it is not worth it" you 
need to ask three things: how much 
is the extra unit? Can I buy a 
complete computer which is as good, 
or better, for the price of the key- 
board unit? Even if the keyboard is 
cheaper than buying a computer, 
how good a computer will I end up 
with? 



POKE SURPRISE 

■ While experimenting with 
Poking on my ZX-81 1 came 
across a real surprise. In 
response to random Poke, the 
computer came back with the 
report code 10. As the manual 
doesn't have this report code in 
it, could you tell me what it 
means? 

Tim Steyning, 
Shonekanty Sussex. 

Yoi HAVE probably accidentally 
used the ZX-81's error-trapping 
facility — RST — which allows the 
computer to generate restart codes, 
and return to command mode. 



MOUSE RULES 

■ I wish to build a robot mouse 
to enter competitions where the 
mouse has to solve a maze. What 
are the rules of such com- 
petitions? 

Manin Hamish, 
Glasgow. 

There are a number of rules for the 
Euromouse Maze Contest, and these 
are subject to change, depending on 
the conditions set by the competition 



organisers. In general though, the 
rules include re: 

the maze — 16 by 16 squares, based 
on a 7in. matrix, the walls 6.5in. 
apart, ^in. high, painted white with 
red tops — and the target post — 
lin. square, 8in. high. These 
measurements arc allowed to be 
within five percent of the staled 
measurements. Each mouse is 
allowed a maximum ofl 5 minutes to 
perform, and if the mouse succeeds 
in finding its way from the start to 
the maze centre, the time is noted, SO 
the handlers can — if they so wish — 
set the mouse to make a second, and 
subsequent run. The shortest time is 
counted as the mouse's time. The 
mouse itself may be no larger than 
25cm. square. The mouse is allowed 
to bulge abo%'e the top of the maze. 
The Micromousc Maze contest was 
firsl held in the US by IEEE 
Spectrum. 



CRASH PROBLEM 

■ Using a 64K HAMp.uk con- 
nected to my ZX-81, I am sur- 
prised that the system crashes as 
soon as Vara become* greater 
than 32768. There is no problem 
in storing variables above this 
point, but it seems that the 
system is not able to hold 
program lines on the screen 
above 32K. Is it a bug in the 
system, or is there a trick to 
circumvent it? 

ENeve, 
Brussels, Belgium. 

I AM INFORMBD that the computer 
will work perfectly so long as the 
display file does not over-run 32768. 
One way of making sure this does 
not happen, is to declare a giant 
array, such as DIM AS(16000), then 
delete it once the program length is 
greater than 16K. 



AT RANDOM 

■ Spurred on by Kathleen 
Peel's superb introduction to 
machine code for the ZX-81, I 
am attempting to learn how to 
use machine language. I am 
trying to write a game, but am 
having difficulties as I cannot 
find out how to select a random 
number in machine code. Could 
you help? 

NLuJf, 
Cave, Farnborough. 

Ons way of doing this is to initialise 
a pointer to zero early on in your 
program, and then, while waiting for 
a key press or similar cvr nt, 
increment the pointer as you go 



through a waiting loop. You musi 
ensure that if the pointer reaches 
8192 - the extent of the ZX-81 
ROM — it is reset to zero. Then, 
every lime you need 3 random 
number, simply fetch the location in 
ROM pointed to, then increment the 
pointer again. Two books which 
may help you in your study of ZX-81 
machine code arc Machine Language 
Made Simple from Melbourne 
House, and Mastering Machine Code 
on your ZX-81 from Interface. 



PRIVACY 

■ I am a member of my school 
computer club, and wc have a 
Vic-20 computer. I have a few 
games and serious programs on 
my tapes. I was wondering if you 
could tell me how to add a 
security code into my tapes so 
that only I can run the program, 
as some of the programs are 
quite private. 

J Aisles, 
Preston, Lanes. 

The simplest way to do this i$ to 
select an address in RAM which is 
not being used, then embed in your 
program the line L'SR (X), where X 
is the selected address. Before you 
run the program, you must Poke — 
in the direct mode — the address 
with %. If you do not do this, the 
program will crash dramatically. In 
effect, you will hsve a program 
which no-one else can run. 



SCROLL DOWN 

■ Do you know of a routine 
which will scroll the ZX 
Spectrum screen display down- 
wards? Also, do you know of a 
routine which will define 
whether or not a character 
position is occupied by a 
character? 

Martin Banks, 
Bolton, Lancashire. 

Scrolling downwards can be 
achieved by this routine. Enter 
anything you like for a $ — in line 20 
— to sec it in action: 
5 REM Downward scroll 
10 DIMa$(704.l 
20 INPUT aS 
30 PRINT AT 0,0;a* 
40 LET a$ "" -> aSITO 672) 
50 GO TO 30 

The ScreenS routine does not pick 
up on user-defined characters. I 
suffi«' you use Attr instead, making 
sure that the character you wish to 
check on has been printed with local, 
rather than universal, Ink colour. 



VERIFICATION 

■ Does the BBC Micro support a 
Verify command or equivalent? 
Is it necessary? Can programs be 
made self-starting when loaded 
from tape such that all variables 
are also loaded? The Chain com- 
mand clears only the dynamic 
variables but leaves the static 



variables — @% through to Z% 
— unchanged. Why? 

5 Hartley, 

Wakefield, 

West Yorhhn: 

Tin bbc micro docs not have a 
Verify command which allows you 
to compare a program on tape with 
that which is in the computer. How- 
ever, there arc two ways you can 
check a program. One is by using 
'Cat which will indicate a tape 
error. The other way is to Save a 
program, New the computer, then 
load it. If it docs not load, an Old 
will restore the original program to 
try it again. There is no simple way 
io make a program self-starting with 
variables intact. The variables @% 
through to Z% are stored in a separate 
area of memory — &400 to &460 — 
which is never cleared by the com- 
puter. Different operating systems 
toad this area of memory with dif- 
ferent values when the computer is 
turned on. If the computer is not 
switched off between programs, you 
can use this area to access variables 
from one program when using a sub- 
sequent program. 

THE CHOICE 

■ I have decided on buying a 
home micro. I have studied 
various kinds and narrowed the 
choice down to the Commodore 
64 or BBC Model B. Can you 
help? 

Nadim Ahmed, 
Walthan: 

London. 

Both machines have their strong 
points. While the BBC gives a 
higher graphics resolution there are 
not as many colours and no sprue 
facility; BBC Basic is undoubtedly 
the more powerful version but is 
harder to master. Only 8K. RAM is 
available on the BBC in high-res 
mode as opposed to 24K on the 64. 
It could also be said that the 
promised introduction of Simons 
Basic on the Commodore machine 
may put it very slightly ahead of the 
BBC, but obviously, the addiiiona! 
cost must be considered. This list 
could well be extended but the 
question is really a matter of horses 
for courses. 

WAIT FOR IT 

■ Please could you tell me if the 
forthcoming Microdrive for the 
Spectrum will be able to operate 
on the ZX-81? If not, could you 
suggest some means of adapting 
it or interfacing it with my 
computer? 

G Rathbone, 
Lincoln. 

Although the Microdrive is not 
designed to work on any computer 
other than the Spectrum, it is most 
probable that within weeks of the 
Microdrive's release, adaptors will 
be on sale to run Microdrivcs from a 
variety of computers, including the 
ZX-81. Just keep watching the Your 
Computer advertisements. 
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ZX SPECTRUJ 

KEYBO/ 
PROGRAMJ 
SOUND GF 
BUSH 
MEMOI 



^ 



fctt ZX81/80 


ZX SPECTRUM PRINTERS 


ZX8 1 /80 ZX SPECTRUM 


^IPS SOFTWARE 


KEYBOARDS USER GROUPS 


SOFTWARE KEYBOARDS 


X^UUIE 


PROGRAM AIDS BOOKS 


HARDWARE PROGRAM AIDS 




I SOUND GENERATORS CONSOLES 


MONITORS SOUND GENERATORS 




(BUSINESS PROGRAMS GAMES 


MAGAZINES BUSINESS PROGRAMS 




[MEMORY EXTENSIONS JOYSTICKS 


COMPUTERS MEMORY EXTENSIONS 



^ 



K-s 



IfyouownaZX81 
or SPECTRUM — or if you re 
thinkingof buying for the first 
time — the ZX MICROFAIR 
is not to be missed! 
There's literally everything 
for the beginner, amateur, 
enthusiast and professional . 
A fantastic range of products 
from both the established 
manufacturers and the newer ones' 

There s a bring and buy sale and a complete show guide 
available on the day. 

It's a good day out and the opportunity of learning everything 
there is to know about ZX Computers 



The facilities at the hall include Bar. Restaurant and lots 
of seating' 

Make a note of it now, or write to Mike Johnston, 
7 1 Park Lane, London N 1 7 OHG for advance tickets 
(Cheques etc made payable to 
ZX MICROFAIR and please 
encloses. A. E.) 

At 80p for adults 
and 50p for kids ^^th 
(under 1 4) it must ™^ *"• 
be a bargain' 



m4 m 



ZX MlCROt-AlR 



SAT FEBRUARY 26th* NEW HORTICULTURAL HALL LONDON SW1« 10am -6pm 



DONTMISS THIS INCREDIBLE OFFER ! 

SO GAMES £9 95/ p 






GALACTIC ATTACK 
SPACE MISSION 

H LANDER 
'LASMA^OLT 
STARTREK 
RAOAR LANDING 
ATTACKER 
GALACTIC DOG' IGMT 
ZION ATTACK 
^J IVASIVE ACTION 
OXO 

BOGGLES 
PONTOON 
SKI J 
HANG" 
OLD BONES 
THINICt 



MAZE EATER 

ORBITTER 

MOTORWAY 

lOSCEf-lELO 

NIM 

TUNNEL ESCAPE 

BARREL JUMP 

CANNONBALl BATI, I 

OVER 

SITTING TARGET 

SPACE SHIP 
GMT 
PHASER 
INTRUDER 
INFERNO 
GHOSTS 



submarines 
rocket launch 
planets 
black hole 

OYNAVIITt 
DO YOUR SUMS 
DERBY OASM 
SPACE SEARCH 
UNIVERSE 
HATS 
TANKffl 
PARAC 
JETMOBILE 
HIGH RISE 
TML FORCE 
EXCHANGE 



^kXl^-" 



T?" 



ALSO A VAILABLE FOR Vltr lii) 



SO PROGRAMS- GAMES EDUCATIONAL BUSINESS HOME 



coming soon games J 

for njoc3 ATARI S 

ATOM DRAGON 32 



ORDER FORM VVl^ 



I* 4 'I POSTAGE FREE TO U.K. 
ORDER DIRECT TO 

CASCADES HOUSE 

BARGAN'S LANE 

LLANDOGO 

GWENT 

S.WALES 

NPS4PA SU 1 1 



VIC 20 □ SPECTRUM Q 

PLEASE SEND MC 

CHEQUE ENCLOSED. VALUE 

NAME 

ADDRESS 

POSTCODE 
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Fingertips is our regular calculator column 
covering calculator news, programming hints 
and examples of unusual applications. The 
column is written and compiled by calculator 
enthusiast David Pringte who is glad to hear of 
any of your ideas. Your Computer pays £6 for 
each of your contributions published. 



FINGERTIPS 



Wr havk in Kceoi issues looked ai 
some interesting programs which 
nuke successive approximations of 
an irrational number, such as 
the ratio of two rationale The most 
efficient program thai I have 
received so far can generate I he 
approximation 355/133 lnr n m iusi 
two seconds — as opposed to the 
original eleven minutes! Your 
Computer is now going to ofler a 
year's subscription to the author of 
ihe most accurate and efficient 
program for generating c — the base 
of natural logarithms. 

D T Whiteside has sent a most 
interesting program which also deals 
wilh a r approximation. He quiic 
rightly points out that with a 
programmable calculator we can 
deal exactly with irrational numbers 
such as certain square roots and 
constants. Hie motivation for this 
comes from a theorem first proved 
fully by the 18th century French 
mathematician Lagrange. This says 
that all positive rational numbers 
have square roots which can be 
expressed in terms of unit continued 
— fractions with a finite set of 
denominations. 

q i . i 1.2 .... n 
which repeat. The full interest in 
this result may be seen if I define a 



unit— continued fraction as 



q ■ I 



bT^TT 



q. 
and so on. 

Or, for short, any square root (A I 
rational number may be written in 
the form: f~T 

V b " ■ '' '' q 

. . . qn, Q, Q 

As you can sec we can now 
determine any surd . /~~S by a 



Vl 



defined mathematical series — 
something which the pocket cal- 
culator can calculate early. B 
Mi Whiteside also points out, these 
unit continued- fractions are only one 
of a general class of such fractions — 
a, 

b, ♦ 8; 

b. + a. 



It is with these generalised 
continued fractions that we can 
express constants such as rt and c. 
For each constant there are an 
infinite number of different ways (of 
course) of expressing u a continued 
fract; 

It is the recursive ones which have 

interested mathematicians lor 

/continued on next page) 



Program 3. Mr Jagota's fX-602p program 



PFOGPttl 

PO 

ft 






PS 



k*c ieei nioio ess pe 

AC Mir«8 I£ nirf K 2 Hmll AC MR06 *»f GOTO© GOT 02 
LBtO "ftr 06' Paus* 'BUST" Ptun GOTO 5 

.?t MinF AC MM* X»f OOTOI COT03 
LBLI "POHTOOW" P«u*» AC i tlin II 

3 M»«8 "ArOtf- ->f, ».#r> ftrW" Pmm AC Hr*« 
MinF AC PROS X»F GOTO* GOT05 

InF «. MF09 X»F GOTO* GOT05 
L8L5 "I ■in* Ptuf GOTO? 
LBL© -Vou Mm" P»uf» AC I«05-«H1=«»10 
LBL7 n, £8 PS fiC l«ie-50-X*0 G0T08 6SB P8 

LK.8 1 £XP4«MinF 

■ « *10 X*f GSB f-9 GSB P6 
AC RAHSxlO ♦ 1.3 • 1HT 
AC Hu 

•*10-I--Tot»l I'HLT IWT H>«©5 AC 59 Htrf 1*03 
X»F GOTO! GOTO© 
LBLI AC 1*10 Mlnf AC MR03 «>F GOTO 

. ♦ Ar03" P»u»* MR03 M-10 AC 
LBL3 GSBP5 M»nQ61i "HUT GSBP5 M*Oe-.i "Her CiSP* 11*06 

* 'HLT GSBP5 M'66 "•• "HLT 6SBP5 M*06 *.»" P*«» 
GSB 

*PUv »»»ln7- Fiui» "Prtt PO - HLT GSB P7 
-V<xj lo»* B P~ 

"Vou •on" F*uj« GSB P? 



B07 
013 
KM 

035 

ees 

095 
112 

131 

Oil 

eos 

068 

oet 

.-.-*.-■ 

012 

•Ml 



Total H*rs vt*-i 301 



. . • 






Memory Contents 

F Variant 

Q5 Vour stake 

06 Vour total cards 

08 Ca leu lators card 

10 Vour total 

1 1 Stake mu It iK> li er 

Program Function 

P0 Game restart 

PI Stick 



Program J. 
000 
301 
002 
003 
004 
005 
006 

007 

008 

009 

010 
011 

012 
013 
©14 
015 
016 

01? 

018 

019 

020 

021 
022 
023 
024 
025 
026 
027 
028 



Mr Whiteside's program for 

76 LBL 

R 
CMS 

4 
STB 

01 

1 
STB 

04 
LBL 

B 

1 
SUM 

00 

RCL 

00 



030 

031 
032 
033 
034 
835 
036 
037 
038 
039 

040 

041 
042 
043 
044 
045 
046 
047 
048 
049 
850 
051 
052 
053 
054 
055 
056 
05? 
058 
059 



11 
47 
04 
42 
01 

01 

42 
04 
76 
12 
01 
44 

00 

43 

00 

65 
92 
75 
01 
95 
42 
09 
43 

00 

So 

42 

10 

65 
43 
02 
95 
42 
05 
43 

01 

35 
43 
02 
65 x 
43 RCL 
09 09 
95 = 

42 STD 
06 06 

43 RCL 
05 05 



x 
2 

1 

STD 

09 

RCL 

00 

STB 

10 

x 
RCL 

02 

STB 

05 

RCL 

01 

+ 
RCL 
02 



42 

01 



STB 
01 
43 RCL 
06 06 

42 STB 
02 02 

43 RCL 
04 04 
65 x 
43 RCL 
10 10 
95 ■ 
42 STD 



the 7/59 
060 

061 
062 
063 
064 
065 
&66 
067 
068 

070 

071 
072 
073 
074 
075 
076 
077 
078 
079 

080 

681 
082 
083 
084 
085 
086 
08? 
088 
089 

090 

091 

092 

093 

094 

095 

096 

09? 

098 

099 

100 
101 

102 
103 
104 
105 
106 
107 
103 
109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

(listing 



id? 07 
43 RCL 

03 03 
85 + 
43 RCL 

04 04 
65 x 
43 RCL 
09 09 
95 = 

42 STB 
08 08 

43 RCL 

07 07 

42 STB 

03 03 

43 RCL 

08 08 

42 STB 

04 04 

43 RCL 

03 03 
6? EQ 
12 B 
43 RCL 

04 04 



67 
12 
53 



EQ 

B 

< 

43 RCL 

01 01 
75 - 

01 1 

54 ■■' 

55 t 
43 RCL 

03 03 
95 = 
59 INT 

42 STB 
05 05 

43 RCL 

02 02 
55 -> 
43 RCL 

04 04 
95 = 
59 INT 
75 - 
43 RCL 

05 05 
95 = 

22 INV 
67 EQ 
12 B 
43 RCL 

01 01 

75 - 
43 RCL 

03 03 

continued on next page) 
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FINGERTIPS 



ttisung continued from previous page) 


120 


42 


STIi 


121 


01 


01 


122 


65 


X 


123 


43 


RCL 


124 


05 


05 


125 


99 


PRT 


126 


95 


s 


127 


42 


STB 


128 


03 


03 


129 


43 


RCL 


136 


02 


02 


131 


75 


— 


132 


43 


RCL 


133 


04 


04 


134 


42 


STD 


135 


02 


02 


136 


65 


X 


13? 


43 


RCL 


138 


05 


05 


139 


95 


= 


140 


42 


STD 


141 


04 


04 


142 


61 


GTO 


143 


12 


B 


/continued from previous page) 


century 


the first noted recursive 


expression 


yvas produced in 1 380! 


■ -4II- 13 


i •(?,.) 






2n 1 


where 






fn= ftx 
1 






n ♦ 1 






n + Y 






n 


♦ 3- 1 
n + . . 




A less unw 


icldv version from 1654 


goes: 






m - 4 






i » V 






T 


*5 ! 
2 + 5' 








Very recently, an IBM researcher 
has shown how a general continued- 
fraction may be reduced to the 
equivalent unit continued-fraction. 
This is exciting because the unit 
fraction is unique for a given set of 
general fraction. Mr Whiteside's 
program — written for the Tl-59 — 
is able to convert the 1654 algorithm 
above to the unique unit continued 
fraction for pi. After keying in the 
program, press A to run and the 
output will be in the form. 

3 

7 
15 

1 
232 
Meaning 
J! = 3 * 1 

7 + 1 

iST T 

T + 1 
^2 
Hence our calculator will derive n to 
an arbitrary number of decimal 
places — well beyond the inherent 
accuracy of the machine! 

Professor Ashwort h of London is 
concerned that we do not give away 



'secret' information. He has an 
interesting idea which is applicable 
if a calculator is being used for 
income-tax calculations, home 
accounts, or any other confidential 
purpose the stores contain figures 
one would not wish to he known. It 
is easy to obtain superficial 
confidentiality of data held in a 
home computer by use of a 
password, although anyone with 
access to the program tape w 
can find the password because it has 
to be there to be checked. 

There is no such way of protecting 
data held in the stores of a 
programmable calculator, although 
the program itself can be protected 
from being copied. Anyone with 
access to a magnetic card on which 
the data is recorded can read it, and 
in the case of a constant-memory 
calculator the stores are openly 
available. 

A simple device will, however, 
make the records meaningless to 
other people. At the end of a series of 
calculations a secret number — such 
as a previously used telephone 
number, bank account number, or 
similarly casily-rcmcmbcrcd set of 
digits — is keyed into the display. 
made negative, ami by means of a 
short sub-routine, accessed b\ a 
user-defined label, this is summed 
into all the stores. If the number is 
numerically larger than their 
contents it drives all of them into a 
negative condition which gives no 
idea of their true content. When the 
calculator is next used the same set 
of digits, left positive this lime, is 
keyed in and added by the same sub- 
routine to all the memories to restore 
them to their correct values. 

It will be ohvious that a similar 
ploy could be used equally well, and 
with more safety than a passwoard 
offers, to disguise the values stored 
in the program of a small domcMK 
computer. 

The next program from D 
Darman, of Allington, enables 
frustrated Casio algebraic notation 
machine users to convert to reverse 
Polish notation. 

To use the program the keys arc 
given the following mean 

P4 - Entof 

P3 - Plus 

P8 Minus 

P2 Multiply 

P7 Divide 

PI - Pick 

P6 - Roll 

PO Mod 

P9 - display top of and. stack 

The keys P3 — plus, P8 — minus, 
P2 — multiply, and P7 — divide — 
are the same as the keys +, , x ~, 
except that they operate on the top 
two numbers ,;on the stack, for 
example, to calculate 2 + 3 you 
would enter 2, then enter P4 3, then 
enter P4 + P3 and 5 would be 
displayed and also put onto the 
stack. 

The mod function PO converts the 
number second down on the stack to 
the modulus of the number on the 
top of the stack; for example: 9 entet 
P4, 7 enter P4 mod PO results in 2 
being displayed since 9 mode 7-2. 



The function Pick — PI - 
the number on the top of the stack to 
pick a number down the stack and 
put it on the top of the stack. For 
example: 1 1. Enter PO 22, enter PO 
33, enter PO 2, enter PO. Pick PI 
results in 1 1 being put on top of the 
stack since 1 1 is the third number 
down; note that the original 11 is 
still in the stack beneath 22. 

Roll P6 is like pick PI except that 
when the number is copied to the 
top of the stack, the rest of the slack 
>s moved down to fill up the gap, for 
example, 11; enter 22; enter 33; 
enter 44; enter 3, enter Roll — P6 — 
result in the stack changing thus: 

from to 

3 22 

44 44 

33 33 

22 11 
11 

Rotating the top three numbers on 
the stack. 

Finally, a game for the FX-602p 
written by Anil Jagota of Newcastle. 

This program was originally 
written for the Casio FX-602p 
programmable calculator. 

To play you press PO and your 
total spending money to be dis- 
played. You arc allowed to bid 
anything from 50p up to your total. 
Press EXE to enter your bid. You 
arc then dealt a card displayed as n:. 



If you wish to twist press i:XF. the 
display then shows n:n:. You are 
allowed to twist four times giving 
you a total of five cards. If you wish 
to stick at toy one time you would 
press PI. The calculator will then 
check if you have a possible pontoon 
or if you are bust. 

If you have not, the calculator will 
go ahead and have its own hand of 
cards. If it beats you or equals you 
without going bust, the calculator 
win', and tells you so. It also tells you 
if you have won. If you lose you lose 
the amount of money bet. 

Alter the hand of cards the 
calculator checks if you have less 
than 50 or more the 10,000 left. If 
you have less than 50 the game is 
over for you and the calculator tells 
you so. If you have more than 10,000 
left you have won and the calculator 
will tell you so. 

If your total is between 50 and 
10,000 you are dealt another hand of 
cards and the game continues with a 
new bet. 

To reduce or enlarge the lowest 
bet allowed go to the WR T mode 
and STEP 23 on P6 and change the 
50 of 50 MINF to whatcvci 
wish. To reduce or enlarge the end 
of game total go to the WRT mode 
and STEP 13! and change the I 
EXP 3 which is 10,000 to whatever 
you wish; EXP need not be used. 



Program 2. Mr Darmen's program. 

P0 11 Steps +1 

GSB P9, MinF, 1/x, X, GSB P9, = 

Frac .. 

X, MRF, = , GSB P4 

PI 9 Steic-s +1 

GSB P9, +/-, +, MR1F, =, Min F, 

Ind, MRF; GSB P4 

P2 5 Ste^s +1 

GSB P9, X, GSB P9, =, GSB P4 

P3 5 Steps+l 

GSB P9, +, GSB P9, =, GSB P4 

P4 6 Steps+l 

1MB, Min lF,x * y,l, M+lF,x ^ y 

PS £5 Steps+l 

GSB P9, GSB P4, GSB PI, 1, M - IF, 
LBL0, 1 , M + F, IND, MRF, x * y, 
1, M - r, x *> y, IND, MINF, 1, 
M+F, MR IF, x=F, G0T09, GOTr~i0, 
LBL9, GSI P9, GSB P4 

P7 6 Steps+l 

GSB P9, r, GSBP9, x -> y, =, 

GS3 P4 

P8 4 StePS+1 

GSB P9,+/-, GSB P4, GSB P3 

PS 7 Steps+l 

MR1F, x=0, l/x,l, M - IF, IND, MR 

Total 73 + 9 s 87 steios 
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20 BEST PROGRAMS 

for the 
ZX SPECTRUM £7.95 




-.. 



PROGRAMS 

for the 

|f SPECTRUM 




'l&V'^ 






■•&' »" 

■ . 






AMtowi HEWSON 






Z80 OP CODES 



£1.45 



***• Thi* n*rtt» n>*if, rr<-io^*« t-tt% jic 600 ptui JatO 
*v e*sv r*T***nc« jno dU*r»p*iv 



PROGRAMMERS 
TOOLKIT ZX81 



£6.50 
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PILOT • ZX81 
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£5.95 
V 



.', 



W 



PUCKMAN/V£W/ ZX81 £5.95 



S<ow Mm » j;# *«f iom 
Ooog« '^i/»oiii*i'ot(>*« 
to dvvov* vow 

* ■ "J'. '•,-' 1'r 

'taM h*iOO*'rf CM:ila, 
**■> MIMMX d>k(i'*» 
Co^tinuOMC tCO«mg 
6«*i ih« PW «o*r to 0**« 

$«9«r gf*p.Vi ». *vh*>n *.*#-1 

t j d 




ZX81 HARDWARE 

16K MEMOPAK (expandable) 
32K MEMOPAK (expandable) 
64K MEMOPAK 
56K Ram pack 

HRG MEMOPAK Hi Res Graphics 
MEMOPAK Centronics printer 
interface 

ZX81 CASSETTES 

SPACEINTRUDERSI16K) 
STATISTICS (IK) 
LANGUAGE DICTIONARY < 16K \ 
LINE RENUMBER 116K] 
NAVAL BLOCKADE 06K) 

ZX81 BOOKS 

HINTS EtTfPS for the ZX8J 

SPECTRUM 
ASSEMBLER/DISASSEMBLER 
•Two programs on one cassette 
•Comprehensive instructions 
• Great value for money 



Mr HELPLINE - the man who answers your ZX queries in his 
column in Sinclair User, the author of HINTS b TIPS FOR THE 
ZX80 and HINTS & TIPS FOR THE ZX81 now presents his 
20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

* 20 original programs for you to load into your Spectrum. 

* 20 interesting programs for you to enjoy and learn from. 

* 20 great programs to teach you about fixed and variable length 
records, binary searches, bubble sorts, floating point 
arithmetic, graphic displays and much, much more . . . 

* 20 BEST PROGRAMS FOR THE ZX SPECTRUM. 

Program Titles Include: 

Machine code editor - Write, modify, exend and load machine 
code using this all-Basic machine code 
editor. No need to use an Assembler 
when you have this program. 

Index file — Learn about fixed length records, save 

numeric and siring fields, add to, sort, 
modify, delete and print your records. 
Ideal as a computer based card index. 

Duckshoot - Learn how to manipulate the attribute 

file and have fun at the same time. 

Diary — Binary searches and variable record 

lengths are explained with this useful and 
interesting program. 

PLUS: FOOTBALL. DIGITISER, DATA PLOT, FUNCTION PLOT, 
REGRESSION, HISTOGRAM, LINE RENUMBER and many more. 

NIGHT FLIGHT £5.95 

I 1 1 n,r- 16K. or «8K SPECTRUM 



£29.90 
£49.90 
£79.00 
£54.95 
£59.80 

£39.90 



£5.95 
£3.75 
£3.75 
£4.95 
£5.95 



£3.95 



£8.95 



. . 




\ 


• 




■ 


• 




• 




, • 






■ 




<>SI 

nit 


A/M 


ft Of £ 


Il-i 


FUC.L 


■*■ 


: 




en 




( 






"A 




V 








\ — 1 




one 






Fl d 




WIND • 


i*o/o 


fr'Cl 



Fly your own arfcraft from take oil <o landmg vwi 
navigational beacon*, over mountains ami uvng a lolly 
delated direction finding and instrument landing s . 
"You are the P*ot of a light aircratl flying at mght 'You 
must use you* s*J and judgment lo ffy your *f craft 
accurately over radio beacons and then land tafely on ihe 
runway " Hazards are mountain* and coss wvxta 
'Instrument* Artificial Hon;on Non Dirtc tonal Beacon. 
VHF Omnidirectional Range. Instrument landing System 
"Readouts Gear. flap. Air Speed, Distance M«av. 
Equipment. Vertical Speed. RPM and heading "Visual 
display of njnway on approach '5 Modes from Take off 
to Autopilot "Happy landings 'WRITTEN BY A 
QUALIFIED PILOT" 



QUANTITY 


PRODUCT 


COST 






















TOTAL 





NAME 

(Nock capital* please! 
ADDRESS 



My Access ' Barclaycard No is 

Stoned 

Post to HEWSON CONSULTANTS DEPT YC 60A ST MARY'S STREET. WALLINGFORO OXON OX10 OEL 

TEL 104911 36307. 
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prfii:Jdlj|j;kaVl^rHI^ 

BBC MICRO'S IN STOCK NOW 

MODEL A-£299 
MODEL B-E399 

FEATURES INCLUDE: 

• 73 KEY FULL TRAVEL KEYBOARD 

• HIGH DEFINITION COLOUR GRAPHICS 

• 3 VOICE MUSIC SYNTHESIS PLUS 'NOISE'. 

• 10 USER DEFINABLE FUNCTION KEYS 



PLUS MUCH, MUCH MORE 



EXPANSION OPTIONS {MODEL B) INCLUDE: 

• DISC * COLOUR MONITOR • PRINTERS 

• SPEECH SYNTHESIS • PADDLES 

• SECOND PROCESSOR 

A/B UPGRADES (SAME DAY BY APPOINTMENT) 

£106 

WE ALSO STOCK THE ATOM AND ZX81 MICRO'S AND 

A WIDE SELETION OF COMPUTER S0FTWARE& BOOKS 

ALL PRICES INCLUDE VAT AT 15% 

SECURICOR DELIVERY £10. POST £3 

a************************************* 

CARDIGAN ELECTRONICS 

CHANCERY LANE inear woolworthsj 

CARDIGAN, DYFED 

TEL: 0239-614483 

HOURS MON/SAT 10 am TO 5 pm CLOSED ALL DAY WEDNESDAY 




BBC Micro SOFTWARE 



FROM 




FERNLEAF 
MICROSYSTEMS 



1. WORD EDITOR H2.50 (p+ p inc) model B 

4 page* of text to write, delete, save, load, Mian, draw tables, print ate 
Package includes Manual Meat for almost all writing reeds. Drives any printer 
for trilled printing b special formatting by embedding ASCII codes in text, to 
printer. 

2. HOME-FINANCE £12.50 <p+ p inc) model B 

Another must tor the BBC micro owner Package manipulates 10 separate 
accounts, handles direct debit, standing orders, financial forecasts plus printouts, 
include* manual. 

3. SKY-BIRD £9.00 <p + pinc> model B 

incredible game m fast real time graphics, exciting sounds 6 multi coloured 
graphics. Guide the flight of the sky bird behind mountain*, avoid the later hawk 
but watch out for unknown dangers behind the h«s Employs skill and returns 
untold enjoyment for a*. 

4. SCREEN-DUMP £6.00 (p + p inc) models A • B 

Superlest machine code program Auto adjusts to any mode ol user's screen 
display and dump* screen in 3 selectable sires with colour discnrwnetkm. 
Include* instructions 10 use any printer. 



We offer quality software to 

compliment the quality of this micro. 

We also write software to order. 

Enquire in writing. 

Enclose SAE. 



Orders to: FERNLEAF MICROSYSTEMS 

SILVERGROVE INNHAMS WOOD 
CROWBOROUGH, SUSSEX TN6 1TE 
Tel: Brighton 56S303 
or Brighton 603191 




Retail dealers 

offered big 

discounts 






jfc'V 




STAR 
SOCCER 




* 



AN EXCITING NEW GAME 
FORTHEZX81 (16K) 

ALL THE ACTION OF REAL FOOTBALL 
PASS - SHOOT - DRIBBLE - TACKLE 
CORNERS - FREE KICKS - THROW INS 

YOU PLAN THE MOVES - SEE THE PLAY 
IN HIGH SPEED GRAPHICS 

MATCHES BETWEEN 12 TOP CLUB SIDES 
AND 12 'STAR* WORLD CUP SQUADS 

MORE THAN AN ARCADE GAME 
MORE THAN A SIMULATION 

'A truly original and absorbing game' 

ONLY £5.95 

Please make cheques and postal orders payable to: 

Watson Software Services Ltd. 

1. Ivy Cottages. Long Road West. Dedham. Essex C07 6EL 
Allow 14 days for delivery 
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SOFTWARE FILE 






Software File gives you the opportunity to have your programs, 
ideas and discoveries published. We will accept contributions for 
any home computer provided they are submitted to Your Computer 
exclusively. Please double-check your programs and specify the 
memory they require before sending them, preferably on cassette. 
We pay between £6 and £36 for contributions published. 



I : n 



Snake 

K Feary, 

Wendover, 

Buckinghamshire. 



Snake IS FOR an expanded ZX-81, and was 
inspired by a game which, when reviewed for 
the BBC Micro, was said to be addictive. The 
object is to move the snake around the screen 
so that it can eat plus signs and make its body 
as long as possible. Any key in the top row will 
move the snake up. Any key in the bottom 
row, except Shift, will move it down. Any key 
on the right of the middle two rows moves it 
right and any key on the left of the middle two 
rows moves it left. 

Using >,<,A or V the snake's head points in 
the direction of motion. As it moves more plus 



signs and obstacles — black squares — appear 
at random positions. If the head hits an 
obstacle you must stop pressing the keyboard 
before changing direction or destroying the 
obstacle by pressing Shift. If the obstacle does 
not disappear then you were not trying to 
move the head into that square and will have 
to press a key in the direction of the obstacle to 
be destroyed. 

Each obstacle eliminated shortens the snake 
by one segment. The game ends when the 
score is z«ro or when you try to move into a 
square which has pan of the snake's body in 
one of the four surrounding squares. Each 
time it moves the characters making up the 
body are inverted. This gives the illusion of 
motion and locates the new address of the 
snake's tail. 

The program contains some useful instruc- 



tions, Exx swaps bc,de,hl for their alternate 
registers and is shorter and faster than having 
to Push and Pop all three pairs. 
EX (sp),hl 

swaps the two bytes at the top of the stack and 
the contents of hi and saves having to "Id" 
into a variable. It also demonstrates the use of 
FD instructions. 

These use the iy register which is loaded 
with 4000h unless you alter it. The bytes after 
FD are the same as if using hi, except when hi 
is in brackets, then the third byte must be a 
displacement measured from iy just like 
relative jumps. The only exception is 

JP(«V> 
which would be just FD E9. There are no FD 
ED instructions nor 

ex de.iy 
otherwise any instruction using hi will work. 

To load the program create Rem lines 1-10, 
each 43 characters long. Then Poke 1651 1,230 
and Poke 16512,1 to make one long line. Use 
the often- published hexloader to enter the 
code, add; 

2 RAND USR 16653 
and then save before running. 



4468 




disable list 


76 


76 








SCOR 


38 


28 


34 37 


TOP 




E- 


2A 


8E 


08 80 


Line 






ee 


88 


88 ee 








88 


88 


00 00 






H 


ee 


ee 


88 2D 






I-SC 


2E 


16 


38 28 






ORE 


34 


37 


2ft 0E 








88 


88 


ee ee 


48A4 




up, left 


FF 


DF 


00 20 


Test 


Str 


ri9ht,do*n 


88 


82 


88 20 


40AC 




GAME 


AC 


A6 


B2 Aft 


Gam 




0V£ 


88 


B4 


BB Aft 


Over 




R 


B7 






48B5 


• 1 


bit 0,(L, FRAMES) 
ret i 


FD 

C3 


CB 


34 46 


Test 




add bm 1 


85 






Rnd 




ret pe 


E8 










o*U #2 Rnd 


CD 


C9 


40 






ret nz 


C8 










Id (hi), 128 


36 


88 








call #2 Rnd 


CD 


C9 


48 






ret nz 


C& 










Id (hi), 21 


36 


15 








ret 


C9 






40C9 


». 


Id hi, (SEED) 


2ft 


32 


48 




#3 


Id de,<HSD LFRM) 


ED 


5B 


33 48 


Rnd 




add hl.de 


19 










Id (SEED), hi 


22 


32 


48 






add a.h 


84 










and 31 


E6 


IF 








cp 23 


FE 


17 








jr nc #3 


38 


Fl 








inc * 


3C 










irv*« 


47 










add a, t 


85 










and 31 


E6 


IF 








Id c,a 


4F 










call Print fit 


CD 


F5 


08 






Id hl,(DF.CC> 


2ft 


8E 


40 






Id *, (hl> 


7E 










cp 8 


FE 


88 








ret 


C9 






40EB 


•4 


Id *,<SEGS> 


3A 


40 


40 






ne« 


ED 44 




m« 




Id b,a 


47 








•5 


Id e, 16 


0E 


10 






•6 


dec o 


8D 










Jr nz #6 


28 


FD 








dJnz «S 


W 


F9 








ret 


C9 






48F9 


•7 


Id b,4 
push hi 


86 

E5 


04 




Find 




Id hi, Test Str 


21 


R4 


40 


Sess 


•8 


Id d,(hl) 
inc hi 
Id e,(hl) 
inc hi 
ex <sr>>, hi 
add hl,de 
cp Chl) 


56 
23 
5E 

23 
E3 
19 
BE 










jr z #9 


28 83 








ex (sp),M 


E3 










djnz #8 


18 


F4 





•9 pop de 

ret 
410D Id de,Tc*> Lin* 

Id be, 32 

call Print Str 

Id a, 32 

Id hli<DF.CC> 

inc hi 

push hi 

Id c,23 
•10 Id b,a 

• 11 Id (hi), 8 

inc hi 
donz ill 
inc hi 
dec c 
ir nz »ie 
Id b,* 

• 12 td (hi), a 

inc hi 

djnz *12 

poo hi 

td be, 3, 6 

Id (SEGS),b 

Id (TAIL), hi 
•13 Id <hl),c 

inc hi 

dJnz #13 

Id <DF.SZ>,b 

Id (HEAD), hi 

Id (hi), 18 

td <MV),18 

Id c,29 

call Print At 

Id c, (HI -SCORE) 

call Print No. 

call #15 PlM 

jr #14 

call #1 Test RND 

call #4 Dla* 

call Kscan 

Id a, I 

inc I 

Jr x #17 

r loa 

cp 253 

ir nc #18 

c* 247 

Jr nc #19 

cp 223 

Jr nc #28 
•18 Id be, 38,59 

Id de,33 

Jr #21 
• 19 td be, 18, 19 

Id de,-l 

Jr #21 
•28 Id be, 59, 38 

Id de,-33 
•21 Id ;<>ff) 

op b 

Jr z #16 

Id hi, (TAIL) 

Id b,<hl> 



4)14 

4158 #15 

• 16 

Plaw #17 



Dl 

C9 

11 84 48 

01 29 88 

CD 6B 0B 

3E 28 

2A 8E 48 

23 

E5 

8E 17 

47 

36 88 

23 

10 FB 

23 

0D 

20 F6 

47 

77 

23 

10 FC 
El 

01 06 03 
FD 70 40 
22 3E 48 

23 

18 FC 
FD 70 22 
22 3C 40 
36 12 
FD 36 42 
0E ID 
CD F5 08 
FD 4E 7B 
CD 98 0A 
e» » 41 
18 FB 
CD B5 48 
CD EB 40 
CD BB 02 
TD 
2C 

28 F9 
87 

FE FD 
38 18 
FE F7 
38 14 
FE DF 
30 18 
01 3B 26 

11 21 00 
18 8£ 

13 12 
FF FF 

18 06 

01 26 3B 

11 DF FF 
3A 42 48 
88 

28 C5 
2A 3E 40 
46 



#22 
•23 



•24 



Id hi, (HEAD) 2A 3C 40 

Id (hl),c 71 

add hl.de 19 

Id a, (hi) 7E 

cp 118 FE 76 

Jr z #16 28 B7 

cp 128 FE 88 

Jr nz #24 28 IE 

exx D9 

call Kscan CD BB 02 

inc I 2C 

Jr nz #22 28 FA 

call Kscan CD BB 82 

inc h 24 

Jr z #23 28 FA 

ino h 24 

Jr nz #17 28 A6 

exx D9 

Id a,8 3E 88 

Id <hl),a 77 

dec <SE0S> FD 35 48 

Jr z #38 28 57 

call #27 CD FB 41 

Jr #26 18 29 

Push hi E5 

Id a.b 78 

exx D9 

pop hi El 
call «€ Find Sen CD F9 48 



12 



•25 



Id a,b 

exx 

and a 

Jr nx #31 

Id a, (hi) 

cp 8 

Jr z #25 

cp 21 

ir nz #16 

Id <HV),c 

Id <hl),c 

Id (HEAD), hi 

sbc hl,de 

Id (hl),b 

cp 21 

jr nz #27 

inc (SEOS) 



78 

D9 

A7 

28 4D 

7E 

FE 08 

28 04 

FE 15 

20 60 

FD 71 42 

71 

22 3C 40 

ED 52 

70 

FE 15 

28 12 

FD 34 40 



01 
11 



41EF #26 

41FB #27 

4 IFF #28 

Chn* 
Se*s 



call #28 Chns See CD FF 41 



•29 



Id be, 0,7 
call Print At 
Id c.(SEOS) 
jp Print No. 
Id hi, (TAIL) 
Id (ht),a 
Id hi, (HEAD) 
Id a,b 
xor 128 
Id c,a 
Id a.b 

fXX 

Id b.(SEGS) 
exx 



01 07 80 

CD F5 08 

FD 4E 48 

C3 98 0ft 

2A 3E 48 

77 

2A 3C 48 

78 

EE 88 

4F 

78 

D9 

FD 46 48 

D9 



call #6 Find Sess CD F9 40 
(continued on next page) 
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Id <hl>,a 


77 


poo be 


CI 


f continued from previous page) 






C*ll t26 


CD EF 41 


c*ll Print No, 


CD 98 6fl 










•31 W C.<SEGS) 


FD 4E 46 


•32 Id be, 6, 16 


61 6ft 66 










Id a.(HI-SCORE> 


3ft n 46 


e*U Print fit 


CD F5 68 


Id <hl>,c 


71 






CO o 


B9 


Id c,9 


6E 69 


•XX 


D9 






Jr nc #32 


36 8F 


Id d*,G«M Ov#r 


11 AC 46 


djnz #29 


16 


F8 




Id <HI -SCORE), c 


FD 71 7B 


o*U Print Str 


CD 6B 66 


♦XX 


D9 






Id b.S 


86 66 


•33 call Kic*n 


CD BB 62 


Id <Tf)IL>*hl 


22 


3£ 


48 


push bo 


C5 


inc I 


2C 


r»t 


C9 






Id c,29 


6E ID 


jr rxz t33 


26 FR 


•38 Id hl,<.TftIL> 


2ft 


3£ 


46 


c*U Prirvt ftt 


CD FS 68 


rst 8.* 


CF 6D 



Not centipede 



jMMmi 



Andrew Weekes, 

Truro, 

Cornwall. 

THIS PROGRAM is an entertaining 

written for the ZX Spectrum. It is 

version of the popular game of the same name, 



gamc 
not a 



but it is a completely new game involving 
manoeuvering a hungry centipede along a 
tunnel without touching the walls, while 
'fating as many grubs as possible. 

The characters used are defined on to the 
keys Q and P. 
Lines Function 
1-40 The introduction 



41-48 Defining the graphic characters 
70-100 Setting up the screen and variables 
110-150 Drawing the tunnel and centipede 
156-210 Movement of the display 
220-280 Display for losing the game and 
scoring 

The Poke statement - Poke 23692,255 is for 
Scrolling the screen. 



1 FOR X=0 TO 20 


GO TO 220 


10 PRINT AT 20.Q;- CENTIPEDE C 


131 IF SCREEN* I16,p)="." THEN 


ENTIPEDE CENTIPEDE" 


GO TO 220 


11 POKE £365i.255: PRINT RT 21 


132 IF SCREEN* tlS,pi <>" " THEN 


,31; " 


LET g=g+l: BEEP 0.1,0 


15 NEXT X 


135 LET S=S+1 


16 CLS 


14.0 PRINT ; BRIGHT 8, RT 15..p;"$ 


20 PRINT : PRINT " © find re W U' 




eer.es 16 .11.62 " 


150 POKE 23692,255: PRINT RT 21 


21 PRINT ; PRINT " INPUT HARD 


,31;" 


NESS LEUEL C2-10) " 


1SS RRNDOMIZE : RANDOMIZE 


22 INPUT h 


16© LET a=INT (RND*h) -(h/2) 


23 IF h>10 THEN GO TO 22 


161 IF a=0 THEN GO TO 160 


25 PRINT : PRINT : PRINT 


162 LET »=B+RND*2 


30 PRINT "• PRESS RNY KEY T 


170 IF a>=0 THEN LET a =a -M» 


O STfiRT" : PRINT : PRINT 


175 IF b<=30 THEN LET b=b*» 


35 PRINT " GOBBLE THE GRUBS 


180 IF 3<=B THEN LET a=3+ABS fa 


'*'": PRINT : PRINT " UITHOU 
T HITTING THE UPLLS" : PRINT : PR 


) : LET b=b+RBS (3.1 


185 IF b>=29 THEN LET b=b-PBS t 


INT " LEFT- '2:' RIGHT 


10 J : LET 3=a-RBS (»3 


- " H ' " 


190 PRINT RT IS, p." " 


4-0 PRUSE 


200 LET p=p- (INKEY$="7") + flNKEY 


4-1 FOR X=0 TO 7: READ d 


$="»") 


4.2 POKE U3R "p"+x.d 


210 GO TO 120 


4.3 NEXT X 


220 PRINT ; OUER 0; RT 15.p;"0": 


4.4- DRTfi BIN 00111100, BIN 10111 


PRINT RT 15, p; OUER 1:" *": PRUS 


101, BIN 01100110.BIN 10100101 -BI 


E 0: BEEP 0.1,-4-0: BEEP 0.2,-30: 


N 01100110, BIN 13 100 1 Qi, SIN 0111 


BEEP 0.1,50: BEEP 0.3,0: BEEP e 


1110.BIN 00111100 


. S, -40 


4-5 FOR X=0 TO 7: RERD d 


230 CLS . FOR p =0 TO 9 


4-6 POKE USR "q"+X,d 


24.0 PRINT "YOU SNUBBED YOUR NOS 


4.7 NEXT X 


E ON THE TUNNEL UR 


4-6 DfiTfi BIN 00011000.BIN 00111 


LL" 


100, BIN 10011001, BIN 01111110, BX 


250 NEXT p 


N 00111100.BIN 11111111, BIN 0011 


251 PRUSE 100 


1100.BIN 11011011 


255 CLS : PRINT : PRINT " YO 


S0 OUER 1 


U SCORED ";INT (5/10);" POINTS " 


60 LET m =0 


256 PRINT : PRINT " YOU RTE 


70 LET ==0. LET g =0 


" ; q ; "■ GRUBS" 


30 BORDER 4: PfiPER 5: INK 1 


257 PRINT : PRINT " THRT ' 5 " 


90 LET p=15 


; INT f (S/10) +gi ; " IN TOTRL" 


100 LET a =10: LET b=20 


258 PRINT : PRINT 


110 CLS 


260 PRINT " r>D YOU URNT TO PLR 


120 PRINT FIT 2B,a;".";flT 20, b;" 


Y PGFiIN 7** 


■ 


27© PRUSE 0: LET d$=INKE/S: IF 


125 IF RND>0.9 THEN PRINT RT 20 


a*o"y" THEN STOP 


, 3 + ( (b-a) y2) , "Je" 


280 RUN 


130 IF SCREEN* flS,p>«"." THEN 
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Four routines 

David Graham, 

Richmond, 

Surrey. 

THIS PROGRAM runs on an unexpanded 

Vic-20. It will not work on an 8K or 16K 

expanded Vic as the memory-mapped screen 

changes location. The program is comprised 

of four machine-code routines. The character 

set runs through all 255 characters in the Vic 

memory, with very fast alternating borders 

and sound. A text window is left in the middle 



of the screen so that any Basic print statement 
can be displayed — line 240. 

Screen Clear 1 clears the screen or prints 
any character over the screen. The subroutine 
at line 300 changes eight bytes in Screen Clear 
I to make it operate in reverse. Character Set 2 
prints the whole character set on the screen 
instantly. Border L is a simple program that 
runs through the border colour combination 
for a white screen. This is done so fast in 
machine-code that very thin lines of colour are 
seen around the border. 

Lines 30 to 210 Poke the decimal code into 



memory. Lines 220 to 310 are a small demon- 
stration of the machine code just entered. 
Notice in tine 230 the character in strings 
represents the Fl key pressed once. The 
character-set routine can be set to run at 
varying speeds, the slowest speed takes two 
minutes 48 seconds and the fastest about 1.8 
seconds. To change the speed, Poke 868, X — 
where X is between 1 and 255. The sound of 
this routine can also be turned off or lowered 
by Poke 831,X where X is between and 15. 
For the Screen Clear 1 routine the character 
printed can be altered by Poke 9 1 5, X where X 
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is between and 255 in the Vic Poke tables. 
The speed at which Screen Clear 1 runs can be 
altered by Poke 940, X where X is between 1 
and 255. 

The start and finishing addresses are given 
in Rem statements, between the data for the 
routines. If you want to alter something per- 
manently, change the data in the data 
statements. 

This is quite easy. For instance, if you 
wanted to change 831 in the character set 
routine, simply count from 828 along to 831 in 
the data statement — the number should be IS, 
— and change it to what you want. 

If you want to alter something temporarily, 
Poke it in as a direct statement, then Run the 
line number in which the routine is called, 
avoiding Running the whole program. The 
whole program takes up 1,218 bytes and 
although the machine code is simple, the 
program produces some spectacular displays. 



Forth draw 

Simon Cross, 

Ipswich, 

Suffolk. 



J** 



DRAWING PICTURES on the television screen 
may not be new but this program is written in 
Forth to run on the Jupiter Ace so it has a 
different structure to Basic drawing programs. 
The program enables straight and diagonal 
lines to be drawn and rubbed out on the 
screen. 

Load the program from the cassette by 
entering 

"load drawer" 
The program may then be run by entering 

"drawer" 
The keys around the G key control the 
flashing cursor as shown below. 
R T Y 
F G H 
V B N 
If T, H, B and F are North, East, South and 
West respectively, then R, Y, N and V arc 
NW, NE, SE and SW. The cursor may be 
switched between drawing and rubbing out 
modes by pressing O. 

This program uses the plot function on the 
Ace. This function requires three numbers on 
the stack, the X co-ordinate, the Y co-ordinate 
and the Plotting mode. The other words in the 



19 REMCCH982 D.J.N.G. 

20 REM • MACHINE-CODE t 

30 F0RPl-828T0992REflDP2 P0KEPi,P2NEXTPi 

46 REM CHARACTER SET. 

50 REM (828-957) 

68 DRTA169,0, 162, 15, 142, 14, 144, 162, 8, 169,0, 153,8,30, 153,8,31 

78 DATA200, 192, 242, 208, 245,201, 255,240, 60, 32,94, 3, 232, 138, 76, 69. 3, 72, 138, 72, 152, 

72,168 

88 DATA 18 

98 DATA148,232,3, 160,47, 162,215, 142, 10, 144, 142, 12, 144,232,224,241,208,245. 140, 15 

,144,136 

100 DATA192, 48,208,235,206, 232,3-208,228, 162,8, 142, 10, 144, 142, 12, 144, 104, 168, 104 

,178,104 

110 DATA96 

120 REM SCREEN CLEAR 1 

130 REM (914-957) 

140 DRTA169,32, 160,0,162,241,153,0,38,157,8,31,32,168,3,200,202, 192,242, 288, 241- 

96,72, 138 

150 DATR72, 162, 1,142, 252, 3, 162, 255, 202, 208, 253, 206, 252, 3, 208, 248, 104, 178, 104, 96 

160 REM CHARACTER SET2 

170 REM (958-971) 

180 DATA160-0, 169,0, 153,242,30,200,152, 192,255,208,247,96 

198 REM BORDER 1 

200 REM (972-992) 

210 DRTR162, 255, 142, 247,3, 162,31, 142, 15, 144, 202, 224, 24, 208, 248, 206,247, 3, 208, 241 

,96 

228 PRINT-rSMMMMCI PRESS Fl" 

230 SVS972 ! GETA* : IFAf CI" THEN230 

248 PRINT-aoaaumnm*- VC28 CHARACTER SET -"SYS828 

250 FORT«0TO508:NEXTT 

260 PRINT K T:P0KE36879,6 POKE915,64SVS914:OOSUB300POKE915,32 SVS914 

270 P0KE915,64 P0KE948, 18 SYS914GOSUB300 : POKE915,32 SVS9I4 

288 PR I NT "3- THE CHARACTER SET - n :FORP«0TO400NEXTP SVS958 

290 F0RP»8T0488:NEXTP G0T0288 

308 POKE916,160POKE917,241 P0KE918,162 POKE919,0POKE929,136POKE930,232 P0KE93 

1,224 

318 P0KE932, 242 RETURN 



program test to see if any of the keys specified 
have been pressed and alter the values of X, Y, 
and Colour appropriately. One interesting 
aspect is the method of testing to see if a key 
has been pressed and then leaving the result as 
a flag on the stack. The position of the cursor 
is then tested to see if movement in the desired 
direction will take it off the edge of the screen; 
this result is also saved on the stack. The flags 
on the stack are then tested using the And 
function and, if true, then the X and Y co- 
ordinates are changed accordingly. 

VARIABLE X 

VARIABLE Y 

VARIABLE COLOUR 

:X+ X@ 1+ X ! ; 

: X- X @ 1- X I ; 

: Y+ Y@ 1+ Y ! ; 

: Y- Y @ 1 Y ! ; 

: UP INKEY 116 = Y @ 45< AND IF Y + 

THEN ; 
: DOWN INKEY 98 - Y @ 0> AND IF Y- 



THEN; 

RIGHT INKEY 104 - X @ 63< AND IF X + 

THEN ; 
LEFT INKEY 102 = X @ 0> AND IF X- 

THEN ; 
Dl AG1 INKEY 114 = X@0>Y@45<AND 

AND IF X- Y+ THEN; 
DIAG2 INKEY 118 = X @ 0> Y @ 0> AND 

AND IF X- Y- THEN . 
DIAG3 INKEY 121 =X@63<Y@46< AND 

ANDIFX+ Y+ THEN ; 
DIAG4 INKEY 110 = X @ 63< Y @ 0> AND 

ANDIFX+ Y-THEN; 
CHANGE COLOUR @ IF COLOUR I ELSE 

1 COLOUR ! THEN , 
COLOUR? INKEY 48 = IF CHANGE 50 200 

BEEP THEN ; 
INPUT? COLOUR? UP DOWN RIGHT LEFT 

DIAG1 DIAG2 DIAG3 DIAG4 ; 
ZERO CLS 21 Y ! 31 X I COLOUR ! ; 
DRAW X @ Y @ COLOUR @ PLOT ; 
FLASH CHANGE 250 DO LOOP ; 
DRAWER ZERO BEGIN INPUT? DRAW 

FLASH DRAW FLASH UNTIL ; 
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Bat stop 

P Johnson, 
Bfythe Bridge, 
Stoke-on- Trent. 

HERE IS MY version of Breakout for the 
Dragon 32. The program enables you to 
choose whichever keys you want for the bat 
movement. However, because of the way the 
In key $ function works, once you have pushed 
the key for right, the bat will move right until 
you press another key to stop it. The same is 
true of the left. At first this is difficult to do, 
but you will improve with practice. Suggested 
values for the first run are a ball speed of 30 
and a bat size of 7. The lower the number you 
input for speed, the faster the ball will move. 
The program will work on a colour or black- 
and-white set. 



10 'MBREAKOUTM 

20 'M<C>1982 BY P. JOHNSON*! 

30 CLEAR 3000 

40 H«300iRW-2iN»-"THE COMPUTER" 

SO SOTO 1 1 1 

60 S-0 

70 CLS 1 

80 A*="-jB*-""iC*«"''sD»-"" 

90 FORA-1024 TO 1055iPOKE A,40iP0KE A*448. 172tNEXTA 

100 FORA-0 TO 30!A*-A»*CHR«(174) : B«»B«*CHR» < 190) s C«-C«*CHR» <254> j 0«-D*+CHR* (222 > 

iNEXTA 

110 7933k At 

120 SOUND 60.1 

130 7364, B» 

140 SOUND 60, 1 

130 7*96, C« 

160 SOUND 60, 1 

170 FOR A-l TO RWj?396+<A*32) ,D«t SOUND 89, IsNEXTA 

180 PL»-""lSC*= ,, ' , :FOftC«l TO SZiPL*-PL*+CHR* ( 131 > :SC«-SC*»" "sNEXT C 

190 F0RA-1056 TO 1440 STEP 32iP0KE A. 138 1 POKE A*31 , I33tNEXTA 

200 POKE I024,128iP0KE 1033, 128: POKE 1472. 128:P0KE 1 503 . 1 28 r POKE 1 4 40 , 1 28 : POKE I 

471. 128 

210 BL-1290»RND(10» 

220 PL-427 

230 V— 31 

240 POKE BL.79 

250 P0KE8L. 147 



(continued on next page) 
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(continued from previous page) 

260 -'iPL.PL*! 

270 IF BL 1408 AND <V-3l OR V-33) THEN BL-BL*32:G0T0 290 

200 BL-BL*V 

290 IF PEEK <BL>' 143 THEN 430 

500 "V4U0,-MSCaRE--|Si H »«"i 

310 POKE BL.79 

320 FORC-O TO BSiNEIT C 

330 TS-INKEYS 

340 IF TS-"" THEN TS-PS 

350 P*-T* 

3*0 IF TS«->RIS AMD TS -.,\.f THEN 230 

370 •'WL.SCSi 

380 IF TS-RIS THEN PL-PI • 

390 IF TS-LIS THEN PL-PL-2 

400 IF PL;417 THEN PL-417 

410 IF PL>447-SZ THEN PL-447-SZ 

420 GOTO 230 

430 A-PEEMBLMIF A0172 THEN SOUND *p, I ELSE SOUND 10.1 

440 IF A- 128 THEN V«-V|GOT0280 

430 IF A-140 THEN RW-RWM iPLAY"T23SV10DEFGABCCBAGFED" (GOTO 70 

460 IF A- 1 33 THEN 350 

470 IF A- 138 THEN 330 

480 IF A- 172 THEN 640 

4*0 IF A • I Jl THEN 370 

300 'tlHIT BALL!! 

510 IF V-31 THEN V— 33. GOTO 280 

320 IF V-33 THEN V--3ltG0T0 280 

330 IF V-31 THEN V-33: GOTO 280 

340 IF V»- 33 THEN V— 31 : GOTO 280 

530 IF V-33 THEN V-31 (GOTO 280 

3*0 IF V-31 THEN V— 33 1 GOTO 280 

370 ' ttSCORESII 

380 IF A-174 THEN S-SMOO 

390 IF A- I 90 THEN 9-8*73 

600 IF A- 234 THEN S-S-30 

610 IF A-222 THEN S»S»20* (RW-I > 

620 IF V— 33 THEN V-31 1 GOTO 640 

630 IF V— 31 THEN V-33 

*40 POKE BL.143 

650 ST-BL 

4*0 BL«BL*RND(3>-2 

*70 IF PEEK<BO-l33 OR PEEK(8L)-13G THEN BL-ST 

680 GOTO 280 

690 •'^339. "PRESS THE •*• ►EY"i 

700 IF INK:**- "i~ THEN 700 

710 CLSl 



. AS-A««CHRS< 191 ) j NEXTA 



720 SOUND B9. t 

730 IF H-S THEN 900 

740 H-S 

730 CL83 

7*0 AS»"":F0RA-1 TO 32: AS-A*«CHRS ( 139) : NEXTA 

770 ">*0.A«J 

780 "2448. A»: 

790 7*32 ■ "iiiiiiiitiiiitiiiiiiiriiniiiiM 

J64.-I YOU HAVE GOT THE HIGH SCORE • 

810 ">£96. "IMmillinil inrilllliui 

820 ?3t*0. "PLEASE TYPE THE NAME VOU WISH TO" 

830 " , S224."BE KNOWN BV t, PRESS THE 'ENTER " 

840 •»S280, "KEY. (MAX. 12 LETTERS). " 

830 INPUTNS: IF LEN<N*>.-!2 THEN NS-LEFTS <NS, 12) 

8*0 ?»384."IS THIS CORRECT <Y/N)">" 

870 INPUT Y« 

880 IF Y»-"N- THEN 730 

890 IF vs "Y- THEN SOUND l.HGOTO 8*0 

900 CLS8 

910 AS>"-:FORA-l TO 3: 

920 ->aO.A«::- , *448.A»: 

iS.'triiWEAHlUT BY PAUL JOHNSON!*!*" 

V4-' -\J96. " 

950 AS-" 

96') ■ »- ■ :t.-t CN*STRS<H> ) > 

970 LS-I ' i-i • iiHIGH SCORE "•STRS<H>« 

990 P-I4*LEN<N*> 

1000 L»-LEFT«IAt. <32-P)/2i •-itHELD BY "•NS+" !l" 

1010 7*>224,L« 

1020?i>288." 

1030 ''*352."THE LAST SCORE WAV 

»€S3 *• FOR NEXT GAME" 
IO30 ->*480. •< PRESS 'C TO ALTER CONTROLS)"! 

I-IM I ■» 
1070 IT T»."C" THEN 1110 
1080 IF TS -»" THEN 1040 

1 090 PL A Y "T2SSV I OABABA BABABABABABAB ABABA BABAAT6AB " 
1100 GOTO 60 
1110 CLS 

FOR RIGHT":: INPUTRIS 
■ FOR LEFT":: INPUTLIS 
1140 ~*16t, "BALL SPEED«0-40)":.INPUTBS 
1130 IFBS-0 Of IIEN 1140 

J736.-BAT BIZK(1-7)*II INPUTS/ 
: F S! I OR SZ '/ THEN 1 1*0 
1180 GOTO 40 
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Typewriter 

David Prideaux, 

Crownhill, 

Plymouth. 

HERE IS a program which provides the basic 
facilities of an electronic typewriter for letter- 
writing, namely continuous-text entry, editing 
for errors and justification of the right-hand 
margin. 

The printer codes used arc for the Epson 
range of printers: no doubt the procedure 
ProcMenu could be adapted to suit other 
printers. In terms of memory requirement the 
program should run on BBC Model A micros, 
but for the most effective display mode is 
used and this demands a Model B. 

The program uses a series of procedures, 
starting with ProcLinc which reads characters 
from the keyboard and puts them into a string 
A$, until it exceeds the length of a line W. The 
complete line is then put into an array PrintS, 
while the remainder of AS goes on to have 
further text added to it. 

Three control characters are entered in the 
text, cursor right for Newline — line 240 — 
the Tab key for a new paragraph — line 250 — 
and Return on completion to process the text 
— line 200. ProcChcck steps through the 
entered text in the array, a line at a time, 
giving options to accept the line, correct it or 
pad it out to justify the right-hand margin, by 
adding spaces — ProcPad. Finally, ProcPrint 
reads the contents of the modified array to the 
printer. 

The lest used to recognise the end of a word 
in the text is by locating spaces. Consequently 
the neatest effect is achieved by placing 
punctuation marks immediately alter I word, 
with no intervening space, and always 
following punctuation marks with a space — 
except for open quotation marks 



••TYPIST** 
(c) David Prideaux 1982 



10 REM 
28 REM 
3* •TV233 
40 mooeo 

30 ONERROR OOTO980 

60 VDU19,O,4I0I 

70 PRINT"" FORMAT: AS : 41 1 intra, 30 wide. A4 

mal print) 79 Hid*. 

80 INPUT "Please *>nt«r required printing width "M 

90 DIM PrintlliO) iDIM L <W> : Ino- 1 : AS-" " 
100 *FX4, 1 
110 CLS 

120 PRINT"" Ignore auttiDt while typing in your script 
n*H line, TAB for net* paragraph, RETURN when finished." 



: 40 lines, 73 wide. (Nor 
(Condensed print)** 



"*" Use cursor -> for 
Please start typing." 



130 MOVE W»16, 10241 DRAW W»16,0 

140 Y-VP0S+-2 

ISO FOR line-1 TO 40:PROC1 ineiNEXT 

160 END 

170 REM •PROCEDURES* 

180 DEFPROCllne 

190 8-6ET:At-A»*CHRt(G> 

200 IF GO 13 GOTO240 

210 NOL-lno+1 

Print*<lna*l)«A»: PROCcheck 
230 PROCprintlEND 

240 IF G<>137 GQTO250 ELSE Print* ( lno+1 ) -AS: AS-"": lna-lno+1: Y-Y+l 
230 IF Q<>° GOTO260 ELSE Pr int»(lno* 1 )-AS: AS"" -| lno-lno*2» Y*>Y*2 

240 PRINTTAB(0,Y>tA»lTAB(W*2> tlno 
270 IF LEN(ASX-W OOTOI90 
280 PRINTTAB(0,Y)|SPC<W+1) 
290 MOVE W*16, 1024: DRAW W*16,0 
300 lno-lno+ltN-W*l 
310 REPEAT 

320 N-N-l: PS-LEFTS (AS, N) 
330 UNTILASC(MID*(A».N,l> >-32 
340 At»R16HTS(AS.L£N(AS>-N> 
330 Pr:nt*(lno)-Pt 
36* PRINTTAB(0,Y)lPS 
370 Y-Y+li IF Y>22 Y-t 
380 ENDPROC 
390 DEFPfiOCprint 
400 *FX13,0 
410 «FX4,0 

420 VDU1, 27,1,361 REM Cancel paper-out alarm 

430 PRINTTA8(0,N0L»l»t "Do you want printer on - * I Y/N> ":R-GETiCLS: IF R-B9 OR R-l 
:i PR0Ceenu:VDU2 

440 MOVE W» 16, 1024: DRAW W*16,0 

430 FOR N-1T0 NOLlPRINTPr intS <N) jNEXT; VDU3 

460 VDUI, 27, 1,7011, 18; 1,27, 1,87, 1,0; 1,27, 1,72:REM Cancel print options 

470 ENDPROC 

480 DEFPROCcheck 

490 CLS 

SOO PRINTTAB(tO,0)l"Line check" 

310 FOR N-1TO1300INEXT 

320 FOR N-OTO NOL 

530 MOVE W«16, 1024:DRAW W»16,0 

540 PRINTTAB(0,N)tPrinLS(N)jTAB<43,0) J "Line "|N 

530 PRINTTAB(0,0»;"lt line correct? N to edit, SPACE if OK, RETURN to Justlf 
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SOFTWARE FILE 



T«0€TilP T-13 PBOCpfdiOOTOftJn 
IF T-32 OOT062<>. « 



• Itn cgrrKtion.tMn RETURN. - l(PC<23l 1 1HPUTLIM" Print* 



37« 

5"»» VOUtl 

M>* PRINT-Copy >)"• 

1M1 
»1* M-N-ti PR!NTrA8<e,SHSPe<*i 
A.-p PRIHTTA»<4>,NIIPrlnt»(NI|PRINTT»8(*.N»l>lrVlnt»<N»ll IHEIT 

U* CWPRQC 

6*0 OEFPROCpad 

*3* IF INSrTft[Prlnt*(N>,- M-i PAR*11 ELSE PAR-l 

6*e s*>-ei8»-" 

*7» FOR *-*«« TO W 

44M IF ASClnJO»IPr>nt«lH> ,*, tl 1-32 *N9 *>C trlitHMPrintt (HI ,»•!, I ) l"32 S-l-liO 

orapM 

»*• IF A*C<nJD»lPrlnt»<N>.», 111-32 SP-SPM il <SP> ••iS»»t»»nlO«<Pi' mt»<N( ,L IBP 
-ll»l.t-t<tP-l>-l> 

7»» MCirt 

71* Prlnt»<Nt»" 

rst y«m-Lt«(S»i-i>Blv<s^-ii ? 

730 V»(l4-lENiB»>-l)nt>D<SP-I> ' 

7»» V»---iU»»-- 

73» FOR R-I TO Vi *••»••• *lNE«T 

76* U»-Y*»- " 

77» FOR T-ITOSP 



7»>* IF T<-V/2 OR TMSP-I-IV/21) AOD*»U* ELSE «00»-Y» 
79* IF T-SP MM." 

B*0 Prfnt»(Nl-Prlnm«.i •niDfHlt.l. iT-l >-'-?.LiT> -lit -I l -| i 
■ 1* MITT 
•2* EKOPROC 
•M DWntOCMnu 
84» tXS 

S3* PRiNTTAIClS.SM'SaiKt print fpnti 1 ConJ»n«»d print 

nt 3 Cnl«j-9vs print 4 tapn«>l»d print"- 3 OouDlad print 

•*• font-G£T-4«|IF #or.t>3 OOTOBSe 
•7* PRINT'" b Era** l..< ehoic**- 
8** print* -rou hi, ( *al«ct*4 *l*ont 

0*4 REM EptOrt print cotfM 

•<>• IF «ont-l VDUI.13 

• !• IF Iqnt.J W0U1.27, I,*7, 1,1 

•24) IF »onf* VSU1.27.1,** 

»34t JF «ent-9 V0U1.2J.1.7I 

J4C. IF font-* WXJI ,27. 1. 7»l 1 . 1B| J, 27. 1,87. !,♦■ 1 . 27, 1 , 72 

♦J* PRINT-Do you m«i *notn*r cnoic*? it-6 v n> -iR-oet-48> IF 
M ELSE IF Rose AND Rc>*2 OOTO930 
♦»• CLS 
•7# EHOPROC 
«•• .Fl4,» 
•*» REPORTiPRIMT- AT -|»m. 



no-mi on 



R<7 fent-RlOOTOS 



Change goals 



George Thordian, 

Kidderminster, 

Worcestershire. 



'Jl'J^JU 



WRITTRN ior the uncxpandcd Vic-20, this 
program is based on the old pinball game. 
Lines 30-100 set up the arrangement of 



bumpers. These can be moved around accord- 
ing to taste, the ball bouncing off any of these 
symbols wherever it finds them. 

Line 110 sets up the goal to be defended. 
This too may be extended to add extra 
difficulty. 

Thus we have a game easily changed to 
produce a new game and reduce the chance of 
learning the game by rote. Throughout the 



program square brackets indicate a control key 
and curly brackets indicate cursor key 
movements with repetitions. 

RHT = RIGHT 

LFT = LEFT 

UP UP 

OWN = DOWN 

Graphic symbols are shown by their shifted 
key; other keys are shown as on the keyboard. 






10 

20 

30 

40 

50 

60 

70 

80 ' 

90 ' 

100 

110 

120 

130 

140 

150 

160 

170 

180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 



^"lREDKCLRII PINBALL WIZARDCBLU]<DWN>":G0SUB650 

F=1:G=1 

?"CCLRDCYEL:KRHT5>#<DWN2}{LFT2>*CRHT}#"; 

Y=INT<RND(1>*18> 

IF Y>7 AND Y<11 THEN 40 

?" CPURD <RHT6> <DWN> CSHFTZ3 -CRHT2J CSHFTZJ {DWN3> <LFT3> £SHFTZ J <RHT2> <SHFTZ> " ; 

? " [ YEL D <DWN4} # <DWN2> {LFT> * <DWN2> <LFT> #" ; 

?" CBLKH <LFT6> <UP3> CSHFTU3 -CSHFTI > <DWN> <LFT2> <SHFTJD <SHFTK> " 

?" C YELD <DWN5J CRHT43 *CDWN23 #<:UP23*" ; 

?" CPUR1 {DWN23 CRHT6* <SHFTZ> <RHT> {UP2> <SHFTZ } CRHT> {UP2> <SHFTZ> " 

?" CHME> CRED3 {RHT> CDWN8J ^SHFTV> ^DWN> CLFTJ {SHFTV> CDWNJ CLFTJ <SHFTV3 " 

FOR B=0T021 

POKE 38840+B,2 

POKE 8120+B, 119 

NEXT B 

REM PLAYERS MOVE 

POKE 38402+P#22,6 

POKE 7682+P#22, 117 

GET A$:GOSUB 260 

IF A*="B"OR A*="Y" THEN 20 

?" <:HME>CBLKDCDWN21>SC0RE="SC: IF A*=" "THEN 190 

POKE 7682+P#22,32 

IF A*="<DWN>"THEN P=P+1 

IF A*="CUP3 "THEN P=P-1 

GOTO 160 

REM BALL MOVES 

POKE 7680+X+Y*22,32 

X=X+F: Y=Y+G 

H=PEEK (7680+X+Y*22) 

IF H<>32 THEN 360 

POKE 38400+X+Y*22,5 

POKE 7680+X+Y*22,81 

IF X=21 OR X=0 THEN F=-F 

IF Y=19 OR Y=0 THEN G=-G 

RETURN 

IF H=117 THEN F=-F: X=X+F: SC=SC+2: N=190 
H=42 THEN F=-F: X»X+F: SC=SC+20: N=220 
H=90 THEN G=-G:Y=Y+G:SC=SC+10:N=220 

OR H=74 OR H=75 OR H=85 THEN G=-G: Y=Y+G: SC=SC+50: N»220 
THEN 440 
600 

Icontmut d on next page) 



IF 

IF 

IF H=73 

IF H=86 

T=50sG0SUB 

GOTO 310 
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"Q"<DWN2XLFT5>PRESS B" 



(continued from previous page) 

430 REM BALL LOST 

440 Q-Q+ltIF Q-5 THEN 310 

450 N«129iT-200ieOSUB 600 

460 ?" <CLR> <RHT2> <UP2>00PS ! ! " 

470 ?"CRVS ONI CRHT2XDWN2> BALL 

4B0 GET A*iIF A»<>"B M THEN 480 

490 RETURN 

500 REM LAST BALL 

510 N-129tT-30OiQ0SUB 6O0 

520 ?"CREDD<CLR>CRVS ON3<DWN2>GH DEAR NO MORE BALLS" 

530 ?"<DWN2>STILL,"SC"^SN'T BAD" I IF SC<HS THEN 560 

540 GOSUB 730 

550 HS-SC:?"<DWN>YOU'RE THE PINBALL WIZARD" iGOTO 570 

560 ?"THE PINBALL WIZARD SCORED "HS 

570 INPUT" <DWN> TRY AGAIN (Y/N) " | A* 

580 IF A»-"Y" THEN SC-Oi Q»0: RETURN 

590 END 

600 V«36878iS«36874 

610 POKE V,9 

620 POKE S,N 

630 FOR M«l TOTiNEXT M 

640 RETURN 

650 7"DEFEND THE CROSSES ON THE LEFT OF THE SCREENFROM THE GREEN BALL" 

660 ?"<DWN> CONTROL YOUR BAT BY MEANS OF THE CRSR KEYS" 

670 7"<DWN2>SC0RECARD| <DWN> <LFT>CYEL3*CBLU]=10 PTS<!DWN><LFT7> CPUR3 CSHFTZ> CBLU3=2 

O PTS" 

680 7" CBLKD CDWNJ (LFT2J CSHFTU> <SHFTIXDWN> CLFT2> <SHFTJ> <SHFTK> CBLUD-50 

PTS" 

690 ?"EACH TIME YOU BLOCK THE BALL SCORE AN EXTRA 2 PTS" 

700 ?"PRESS ANY KEY" 

710 GET A*iIF A*-"" THEN 710 

720 RETURN 

730 V-36878 

740 RESTORE 

750 FOR A-l TO 12 

760 READN,T 

770 FOR L«l TON 

780 POKE 36874 ,T 

790 POKE V,8 

800 NEXT L 

810 POKE V,0 

820 NEXTA 

830 DATA 25, 195,25, 195,50,209,50,215,25,219,50,219,25, 195,25,209,25,209,25,215,2 

5,215 

840 DATA 50,219 

850 RETURN 



Serpent 

N J Page, 

Kingston-Upon- Thames, 

Surrey. 

You ARE a snake, hungrily scouring the screen 

for food, which comes in the form of a Hashing 




blue number. Every time you eat a number, 
you grow by that number of segments, and 
another one appears somewhere else on the 
screen. But watch that you don't touch the 
electrified walls, or go into your own body, or 
you will die. 
You control the head of the snake with the 



cursor control keys, and the rest of his body 
will follow. Your score, which is displayed at 
the end of each game, is based on the number 
of segments in your body. 

If you would like a bit of sound, and do not 
mind losing some speed, add the following 
line: 67 BEEP .01,(LEN a$/10)-20 



i : 


DflTfi 62 


U 126, 189, 189, 189, 189, 126, 189 








2 1 


"OR f 


= TO 7;REfiD t POKE USR "a" 


+ f,t^NEXT 


* 




3 1 


-ET b* 


= "8": BORDER 2- PAPER 7 LET c 


= 0-CLS 






5 


LET x = 


• 10 LET y = 19^LET a* = " " 








10 


FOR f 


= 10 TO 19-LET a* = a* + "10' 


1 + STR$ f : 


PRINT BRIGHT 1; 




INK 0; 


AT 10,f,"fi"NEXT -f 








26 


GOSUB 


165 








30 


LET Z$ 


i - INKEV$:IF Z$ > "4" AND Z$ 


< ,, 9" THEN 


LET b$ - 


Z$ 


40 


LET x 
- <b$ 


= x + <b$ ■ "6"> - <b$ = "7"3 


: LET y = y 


+ <bf = 


"3") 


45 


IF flTTR <x,y> = 120 OR x = 22 OR y 


= 32 THEN i 


SOTO 500 
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+ STR$ 
+ STR$ 
4)' 



x 
y 



47 
56 
55 
60 

61 
65 
70 
75 

100 

150 LET i$ ■ SCREEN* <x,y> 

160 LET c = c + VflL i$ 

163 BEEP .01,0: BEEP 0.01,10: BEEP 6.01,20 

165 PRINT FLRSH 1; BRIGHT 1; PAPER 4, AT <RNB*22>-1, <RND*32>-1; 
INT <RND*9>+1: RETURN 

LET x = x -<x=22>+<x=-l>:LET y = y -<y=32>+(y=-l> 
PRINT AT x,y, FLASH 1;"A";AT 10,5; "SCORE = ";CLEN a*/4>-10 



GOSUB 150 

LET 0$ = STR$ x- IF x < 10 THEN LET c$ = " " 
LET d$ = STR* y: IF y < 10 THEN LET d* = " " 
LET xl = VAL a*< TO 2> : LET yl = VAL a*<3 TO 
IF ATTR<xl,yl> O 120 THEN GOTO 62 
PRINT AT xl,ylj" " 
PRINT BRIGHT 1;INK 8; AT x,y;"A M 
LET a*=a*+c$+d$:IF c = THEN LET a$ = a*<5 TO) 
LET c = c - (c > 0) 
GOTO 30 



IF f$ > "9" OR 1$ < "l" THEN RETURN 



500 

585 

510 
520 



FOR -f = 20 TO -50 STEP -5 = BEEP 0. 02, -f: NEXT * 

FOR -f - 1 TO 200: NEXT * 

IF INKEV* = '"» THEN GOTO 525 

CLS: GOTO 3 

NOTE: The "A" in lines 10, 65 and 505 is obtained when in 
the graphics mode. 



530 



Sound graph 



Christopher Woods, 
Sutton Coldfield, 
West Midlands. 



This short program demonstrates how 
sound can be detected via the cassette port on 
the Dragon 32. To see it in action, type in the 
program, run it and then play music through 
the cassette port as if you were loading a 
program. You should sec an oscilloscope — 
like graph of the music volume. 

For best results the volume level on the 
cassette recorder should be adjusted so that 
two sizes of peaks can be seen. The two Peeks 
65312 and 65314 detect quiet and loud noise 
respectively. This idea could be developed 
into something like a speech-recognition 
device. 



10 REM VOLUME GRAPH BY C.WOODS 

20 AUDIOON 

30 PM0DE4:PCLS: SCREEN 1,1 

40 LINE-<0, 180) , PRESET 

50 FOR X=0 TO 255 STEP 5 

60 IF PEEK (65312) =1 THEN Y=180 ELSE Y=100 

70 IF PEEK (65314)0255 THEN Y=20 

80 LINE-(X,Y) ,PSET 

90 NEXT X 

100 PCLS 

110 GOTO 40 



3D-maze 

P J Heslop, 
South Shields, 
Tyne end Wear. 



vrc-20 



OWNING A ZX81 the ground work for this 
program was done on that computer, but a Pet 
provided better graphics so 3D-MAZE runs in 
just over 2K on any Pet. However, it can be 



convened to the Vic-20. The object of the 
game is to escape a eight-by-eight maze using 
perspective diagrams of your current 
location, which are renewed after every move. 

There is a 20-second delay as the computer 
generates a random maze during which time 
instructions are displayed. Basically 4 rotates 
you 90 degrees left; 6 rotates you 90 degrees 
right, and 8 moves you forward. 

The display takes a little getting used to but 
flats at the appropriate edge of the screen 



denote a turn. To convert this program for the 
Vic-20 make the following changes: 

560 T = SX:Z = SY:L7702:R = 7722: D=440 
632 T = T + XM^=2 + YM:L = L + 23:R-R + 21: 

= 0-44 
9520 FOR H = 22 TO 0-22 STEP 22:POKE L + H, 
103:POKE R + H.101: NEXT H:RETURN 

5000-6000 the instructions, and 6010-6070 
the end display, should be changed as desired 
and appropriate colours selected by the user. 



iHb 60S.tjt.5w86 




378 ft*mx,Y-i> P"h 


Z3& rOH X"lT08 




388 GOSUB *S>w6 


C40 ftilyX)«Mil,Ai-; 




i:*w if Hk2>*i then ft*fc*i 


i56 rk 8. X>»tK&< *.>-■*: 




466 IP X«8 ORV-8 THEN GOTO 4888 


266 rtvX- i>«fHX, l)»I 




418 a=3 1*6 IF 0«60RF«80K R«6 THEN S-S-l 


276 fUX«&vBtKK;B>*4 




4*8 IF S«2 THEN 1-1 


ib« NEXT 




438 R-R-HNTtRNIkT I >•$♦!>« 


i^e forx«i ro « 




588 n<X,Y>-ft 


Sw8 F0RY«1 id i> 




518 NEXTY 


iid X"M<X,Y.> u»2IF/i«l 


7M£N3t*> 


528 NEXTX 


s'M ft*f1<.A-l»Y> : G»fl 




548 x«lHTt;RNI)<TI>«7+l )siKl ,X>"M< 1 ,x>-8 


o uC$u«998c 




558 SX«INURNIKTI.>*4«-3> SV=INT(RND<TI>M-»3> 


i4« IF k<3>*l THEN ft»**b 


555 XM-INT(RNrj<TI;#3-l>Yt1=e IFXM*8THEN YM-INT<RND(T1>*2)*2-1 


itod ("4 IFY"! iHtN 466 




561 LET T«SX Z«SV L=3281?R«»32837 D-888 (continued on page 127/ 
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MIDWICH COMPUTER COMPANY LIMITED 

FAST U STOCK DEUURY QE MICROCOMPUTER COMPONENTS AT UNBEATABLE PRICES 



■ IOWICH NOW tftOMTEJ) OinCUU MOP.K 


•Ejpjrscri bis & lute ktlBEKSi SJS 


IK BICKO OWE* 




•ftnW car*? mc Arrpirrw oLc 

'.OMMMCMBn 1300 


MM mm wcmdu 




■LWrtBrtoannicltr*o»(BaC?7i 7 00 


-Atom dec ttxk 1AAX61 


rYfc* 
KMT* 


■A-»oa*rinji[*Jir* cmtiBSGU* 221 
'S0nMi|>t«lei«MM<e8Cii1i AM 


•tar-catmcjnJ.'AAKi?! 


IUP 1 


•b or DIN pMj to «G6 «« iBKIO* 000 


•4K Asem DOS !AAS«i) 


war- 


■/orDINpuolOGBsnvrBeCUti 000 
■Co-rector V, txr. & fjftrrMCtt! 3 50 


•4«FPP.uW|AAS??i. 


MOO 


■BeCROMSdlUOCKia 


41 4J" 


•Srg»*K*«(IOO«.B8C5l. OT«P 


IK ■Icnnnnm UptnSn 
Mmory IwW-lBBCii 




■OuJascarvfsiBBCjJi MiOO* 


2150 


■6»ri«f>jd(|eiipt< o»nvBeC45| njo 


'Prr«r£U«rV0W{8K7) 


TOO 


• Action res>4trns*<r»t*» wtangiplMseoDnlxtim 


•FOst rt«<« nc DOS IBBC31 


7000 


BHI '•■ l M r yt ~*i 


•ArewsrrjutwiBBU' 
•$mirf>4«GBM(08C$> 


Tjg 


As mw nnr* e* on otonM onvery tan Awn peter d*r> 


MM 


r. *l»nr> 'i'It 1 »>''►, t| ' '•'"' 


^J> JOTITIC« MDCONtHOUIKFOR 

mi wHtnaMM 




MtMOMU 


41 <6 200ns 75 
41 '6 140ns 1-M 




VX<t 0*0 


4IM20Cts! 4JJ5 






7TO8 45Cns 171 


4164 209** 


* Corrrcft 1 at ? Jiv.ittu. 




7? 16 450* 


NEC 4*5 


* »r» Bunori fjciity .1 a ?l 




1-rSVI 210 


45164316 


* E»Sy tOUK 




7711 360m 


(00m IN 


* ftjBJ5lrji(riHi1of>jvr«nSW 




3St 


5516 250m Ml 


* Eojt Comrclt. SJOvrJKJ <« RAW Pjck 




2716450a* 


(It6r3150m J« 


Dacsttc 




'. lUi Mi 


61I6LM 


-.toyE<kCer«ralrj|M| 


MSS 


2732 350ns Ml 


lS0flt JTS 


-Joysx* Gwmtrr lAsenn 


IWm 


7737 4S0ns JJ» 
2W2 4i0ns JJ» 

?s»4 4so<s tn 

2764 «5Cn Ml 
4tt6ISCns Ml 




JSyStfe lirXJSMl 


JJ0«i 


* SHCuiimr 


fre Sudors lunuarti 


ISO- 


mas for 


•Please woly Ml v SPtCTRUW ««n admng 


ouANTmES # 


<At AH tugpwd **> u aurrtry nwctunB 






Jtu u»»Po*er 


010 


OILS)' Ml 


76 way Arjtil An* 


fc*— M i t*C 

Bjjjio 4<if>4«l6 lOOra 


2M 


DP8304 4M 

DSX<?1N <50 
OSMlSITON AM 


NX MM* JJ4 
34 <M. FtOH A'XJK 

«CHsr* jm 


. 74LS24S 


OH 


20 eey Hem Angir 
nCHnda 24* 


I5««y R«Tt Anay 
0$*T J 50 



■BBfMl .'4 Mom telephone order im« » 'c cied* card rtoktais, W" 

WS4 All p*<«>s «■<■!>**• V*T jryj r*r»»oe lO 75 On orders under t ' ■ ^ x ^ 

Of)c«a? 0»ar'> l'0"> MwCdHXtl *"0 OOv«'nmen| #M jj. fci«M 

public comp*n*t tcctolrd l.<*cn »ccoun' 
Am orders. <stic«icned o« d»» o» 'i»c*»ot Out & slocfc iliws «' lo«o* o" *utv"*iic»iiy *t ov 

OVC'Clon (,i « i&una »w« CW »»«> 4 •«iu«tc(l 
NO SURCHARGE FOR CREOIT CARD ORDERS 



MIDWICH COMPUTER CO LTD 

DEPT YC. RICKINGHALL HOUSE. RICKINGHALL. SUFFOLK IP22 1 HH 
TELEPHONE (0379) DISS 898571 





BEAT THAT HIGH SCOREI 
GOBBLE THOSE DOTS 
BEFORE THOSE MEANIES 
GOBBLE YOUI YOUR ONLY 
AIDES ARE FOUR "POWER 
PILLS" WHICH MAKE THE 
MEANIES EOIBLE. BUT 
NOT FOR LONGI 

• MACHINE CODED FOR FAST ACTION 

• EXTRA "G08BLER" FOR 10,000 POINTS 

• ON SCREEN SCORING 

• HIGH SCORE WITH "ENTER NAME" FACILITY 

• UP TO 4 PLAYERS 

AN ANN0YINGLY FRUSTRATING GAME IFOR ONLY £5.95 




STAY AUVE AS LONG AS POSSIBLE IN OPEN SPACE FILLED WITH FLYING ROCKS 
SCORE 8Y SHOOTING THEM - WHICH ALSO CAUSES THEM TO BREAK INTO LOTS 
OF LITTLE BITS ANO MAKES LIFE EVEN WORSE! 

• MACHINE COOCO 'OH •EXTRA SHIP FOR 1.000 PTS • FIRES IN ALL • 



FAST ACTION 
»ON SCREEN SCORING 
► high SCORE WITH 

ENTER NAME' FACILITY 
►UP TQ4 PLAYERS 



(NOT AS EASY AS IT 

SOUNDS!) 
•SHIP MOVES JUST LIKE 

ARCADE VERSION 
• ROTATE LEfT/ROTATE 
RIGHT/THRUST 



DIRECTIONS 

• INCREASING NUMBER 
OF ASTEROIDS 

• THREE ASTEROID SIZES 

• NASTY" ALIEN SPACE 
SHIPIFIRESBACKII 



THIS GAME IS JUST AS BAD! - ANO ONLY £5.95 
AN OFFER FOR REAL MASOCHISTS-BOTH TAPES FOR £9.95 



MAIL ORDER ONLY-PLEASE MAKE CHEOUE/PO PAYABLE TO 

THE SOFTWARE FARM DEPT B 

CRAIGO FARM. BOTANY BAY. TINTERN, GWENT 






^ 



7\/07f£ 

L/\ui\h 



m 




from 



J.K. GREYE SOFTWARE LTD 

THE 'IWGEtlERRrimSOFTUfRE HOUSE 

'Without question the finest machine code games available 
today.'.'. J.N. ROWLAND Product Manager for W.H. SMITH. 



.onh/OJS 



GAMUT APC 1 for 1K 

TO G4m*» *vj ASTEROIDS. UFO. CODE. BOMBER. 

GUILLOTINE. KALEIOESCOPE. elc 

PROBABLY THE BEST VALUE 1k TAPE AVAILABLE. 



WVv* Oon* in Ik. gimM wrtwch torn* of our comp»tilor» 
require 16k todol 





OAMEtTAPE 2 for ltK 



. onlyCMI 



•ITAKFKJKTW Superb machine code Space Banle Sei 

•gains! a background of Iwmkfcrvg Mars, with stunning 

•iplosions - rf you can Ni the encmyl 

PYHAJMO Can you move the Pyramid? Make a rnatake and 

it vwl cofapMl A Thinkers game 

AMI IS I The urbmete Graphic Devgners ltd. 8 Directions 10 

Memories, SAVE. COPY. RUBOUT. CLS, etc. 



OAMESTAPt 1 for IMC . 
■CATACOMBS A MuKi Level 



onfTE4JS 

Adventure Each 
7 Monsters. 



Graphic* 
level can contam up (o 9 Rooms, B 
Food. Gold. Trap*. Phantoms, an Exit (to' the next level). 
and there's an infinite number of levels 

NOTE This a NOT one of the neceeseriry limited tent 

Adventure* as sold elsewhere. 

"An ejrcaaanr erMvnve seme wrV/i He* Aeep you smutn/ 
for hows' . COMPUTfft 6 VtOtO GAMES. 



'35! 




GAMESTAPE4for1M< 
■JO MONSTER MAZE 



. onfvCM* 



The Gam* to Top Al Other 
Unbetievable Graphical Can you find your way through the 
Mare' The EXIT is Iher* somewhere, but then so it a T REX. 
and its alter YOUI All m 3D Ithe T REX will actu*»y run 
lowerds you n fun perspective'), you've never teen anythng 
Mte rrn before' 

-3D MONSTER MAZE is fn» 6e»r Mm* I nave seen for the 
ZXSf COMPUTER fa VIDEO GAMES 
'If I her/ to thoof /vst on* prootmmm* to impnss an HHtmntm wrfn th* captbtioti at 
tht 2X81, th»n J :K. Grave's 3D MONSTER MAZE woe*? oe rhe one wirnour cfoutf 
.... W COMPUTING "firalenr. Man(hrs«arir'' POPULAR COMPUTING WEB0.Y 



G AME8T APE I for 1*K . 



onryf4K 



•JO DEFENDER The Ultimate Space Game Super last 

Machine Code 30 version of the Arcade ftvounte. You have 

to save your noma planet from the marauding Aken Spacecraft 

This is all m 30, your w awt cr een show* you the view out 

of yout fighters cockpit window The backdrop moves when 

you turn, or fry up or down IB flight rVectionsl. |ust at if you 

warn realty frying ill But then YOU ARE! The Enemy Saucers 

will actually room towards you m 3D, and shoot you rf you let theml Youi dispiav 

inckxtet Score. ShnW Strength, Attitude. Pronmiry, Forward Radar and your vnwscretn, 

which shows your rotating home plane!, backdrop of Start. Meteors. Exptotuns. 

Plasma Blasts, your photon Beam*, up to 4 Enemy Saucers and of course its al in 

lull 30' 

"■Another 30 winner SINCLAIfl US£fl 





QAMfSTAPE (for IK 



.onrytlJI 



'BREAKOUT Super Feat Ful Screen 0«play Game Your 
a* time favourite with an added twist See how much Money 
you can win and welch the pounds convert to Doxars Al 
m Machine Code for Fatt Action with 3 Speed*. 2 Bal Sue* 
and three angles of rebound) The best BREAKOUT wound 
and at tha once you can't go wrong) 

The P»*f 0? rtt Arrtd" WHICH MICRO 4 SOFTrVAflf flEV/ErV j 



GAMES MARKED * INCL. MACHINE CODE. 
Prices include VAT and U.K. P. & P. 
(Add appropriate Postage on Foreign Orders). Cheques/P.O.s to 

J.K. GREYE SOFTWARE LTD 

Depi>Cl6. Brendan Close, Oldland Common, Bristol BS15 6QE 

CREOIT CAR0 SALES: FOR INSTANT DESPATCH. BY PHONE ONLY 
TEL; 01930-9332 (9 am 7 pmi 



If you prefer to see before buying, our range of GAMEST APES 

are ttocked by the following store*. 

BUFFER MICROSHOP 374A Streethem High Rd , London SW16: 

RAWER 24 Gloucester Rd.. Brighton; 

GEORGES 89 Park Si , Bristol, Avon; 



MICROSTYLE _ 
MICROWARE 
SCREEN SCENE 

W.H SMITH 

ZEOXTRA 



29B*fvedere, Lanedown Rd . Bath. Avon; 

131 Melton Rd.. Leicester, 

144 St George* Rd. Cheftenham. Glo»; 

Over 200 Computer Branches; 

5 School Lane. Kinton, Bournemouth. Dorsal: 



FRADE & EXPORT ENQUIRIES WELCOME 



126 YOUR COMPUTER. FEBRUARY 1983 






SOFTWARE HUE 



(continued from page 1251 
PR1HT"3" 

580 OC'SUB 8698 

5S*> (xcjOfc 9900 

600 POKEL,?? POKER, 78 «IKEU+D,78 POKEP+D,?7 

618 !F»<4>«6TmENP0KEl, 16© P0KEL*I»,99 

: SUB9520 
IFk< 1>=1 fHEN 9500 

: =Z*YK : L»L*4 I R=R+3S D«D-80 
1M>80RT<10R ^>80R2<1TH£N bSu 
r€XT X 

i-ETm$ ]Ffi*-"""TMEM 650 
660 If-' "1= 4 - THhU > =--YM VM=XM : XM*K 
678 IF M*= M fe" THEN k=-XM XM=VMVH»K 

680 IFft*0-8"THEN 560 \ 

681 T=SX 2=SY 

682 GOSUB 8080 

683 IF FKSTHEN £X=iX+XMS.Y=SV+VM 
:■ SX<ITHEH 6018 

700 GOTO 560 

4000 IF X«l OR V=l THEN 500 

4810 H«0 GOSUB9980 

4012 IFR(4>=10R R<S)=1 THEN 508 

h=^ GOSUit 9900 IFR(l.'=l OR R<2>=1 THEN 508 
4060 If X=8 THEN420e 

4878 R»R*8 ri<X-lYr=M-.X-l,Vi+2 GOTO50© 
4208 RhR+1 Ma.X/Y-1^=«^X Y-l •+4&OTO500 
5000 PRIHT"^a»i»H 3-D Mrt2E 

5018 I - '•■• -i PY p.RESLOP" 

t-MNfiWWlN THIS GAME, YOU HftVE TO FIND YOUR" 
5030 PRINT" iMIifcY OUTOf fl MAZE. YOU HftVE 3 CONTROLS- 
5040 PRINT "(WW -8- -TO MOVE FORWARD- 



5056 
5070 

6889 

60 10 
6828 

6840 
6098 

-.<*& 

• 800 

3040 

<*& 

I 
9940 



4 -rr> TURN LEFT" 
'6' -TO TURN RIGHT" 

BADCMOYE LEFT TWICE AND MOVE" 



•i-l . 



MMiOOri LUCK" 

M Mil 
• KM 



* 



a ■ 
wr 



PRINT" 
PRIHT-J*»»I 
PRINT"*! TO 
PRINT"»F0R 

t-FINT IMMMH 

RETURN 

. :iwjuf:i*mi 
PRINT >, mn » • » m ■ 1 « 

•»N8 n tTJMK MUM BUI 
• MfSNM » ft N ft ft ft" 

i ' »•»! ft ft ttftftttft ft ft ft ft ft" 

" JQOMIOM YOU ARE OUT BUT MAY ENTER A6AIN- 
PRlKT"J» ft ft > WftftT fl ESS M FOR ANOTHER GO" 

«M[ M' FOR MAD- TOTALLY CRA2V, CRACKED. . . 3" 
•r IFA*--""THEf. 6008 

IF A»*-n-ihEh ffcN 

HEN KEIURN 

-•EN fl«A-15 
"fcXT » 
RETURN 

F0R$=t. - 1 OR- 1 POKES • 1 06 f-OKES+D , 99 ■ NEXT 

GOTO 

F0RH=48Ti fOKER+H, 101 NEXTH RETURN 

- 
IFA>"BTHE 

I 
RETUhN 



Number square 



Zui Schreiber, 

Goneu, 

Israel. 



2&»lkl 



This I6K ZX-81 program designs a magic 



square and prints it on the screen. A magic 
square is a square of numbers in which the 
sum of any horizontal vertical or full diagonal 
line is equal. This program can design one 
only for an odd width and can show it all on 
the screen only if its width is less than 10. The 
program is saved by Run 2 and Run 5000 will 



allow you to ask for a larger square and print it 
bit by bit. For a given size the program will 
always give the same square, but will skip no 
number between one and the last number and 
will show no number twice. If a square larger 
than nine by nine is not demanded, lines 4999 
to 6060 are not needed. 



1 SOTO lO 

M'.'fc ' rl 

* REM 

£M 
■ C« 

o t.i in 

31 REM 

35 CL5 
40 PRINT 



** ZVI -JCMPCIBSR ** 
•» HP.GIC 50UHRE #* 



ENTCR 5IZE«ODD,NL.- 



sa pause 543si 

53 IF INKEY»<"1 
TMfN GOTO 5(0 
86 ueT 3«URL 1NKCY» 

80 

«8 LET F-l 

! -O -5 

7Z GO^JB 170 

?3 GOTO 4 00© 

7* REM 

73 REM ♦* SET UP SCREEN 

78 REM 

00 CLS 

90 PRINT "HERE 13 R ",S 



OR INKE". » 

THEN GOTO 



• HRGIC SOURRE , 
OF ANV LINE IS 
100 LETT Pl«l 

no uerr pa=5s2+xsa 

ir ^r^^^o^s^ 



»" , s; 



, TAB 0, THE *U»1 



cs«s*i> x2»s; 



■■■■■■■■ftftftSftaftdftiftft^' ro • ; 

l.^O TOR R^l TO s 

UO PRINT "I ■■■■■■ 

Tim ii li Tl" 



nrri ir>N 

169 RCri 

i re ai.tt 

171 Ren 



#* LOOP *t 



ISO FOR R-l TO 343 

190 LET RlPl,P2)aR 

200 ir r THEN PRINT RT i»8»Pl,- 
a«3«P2«(l RNO R<«0>;R 

210 IF fl-S»S THEN RETURN 

220 IP Pl=l OR P2»S TneN GOTO C 

1000 RND Pl.l)*i20«0 RNO pa=S> 

230 IF fl(Pl-l.Patl) >0 THEN GOTO 

Eftfft 

240 LET PlxPl-1 

250 LET P2^P2+1 

£60 NEXT fl 

1000 LET P1»S 

lOlO LET PS-P2+1 

1W20 NEXT R 

S000 LCT P2°l 

SAIO LET Pls.Rl-1 

r w 

3000 LET P1=P1+1 

3010 NEXT R 

4 000 PRINT RT 21.0; "HMOTMER SBUB 

PF" (Y'N) ■ 

4010 PRUSE 54321 

4020 IF INKEY»«"V THEN RUN 

«030 GOTO 9000 

4990 REM 

30O0 REM •• STRtTT HCM«. I-UH •• 

S010 REM «* SOUBRES LARGER »« 

tJBSO REM •• THAN 9*9 •• 

seal Ren 

3025 LET F»8 

5930 PRINT "ENTER SIZE OF RfW 81 

DC (ODD, t32> 

504O INPUT 3 

5060 IP tS-l»/2>XKT ((S-l)/») TH 

EN GOTO 5040 

30S1 DIM AI3,S> 

»«T53 LET Pl-i 

SMS LET PJ.3/J».3 

5060 GOSUB 170 

5065 CLS 

507O PRINT "FROM WHICH COCOMH (1 



- ";S;">2;* 
50B0 INPUT XI 

5090 IF XDXMT XI OR XI. 1 
3 THEN GOTO S*»90 
SOflS CLS 

51IMI P«IH1 UMTILL UH1W 

<"; XI ♦!;•'--•; 3* IX1+6-S «**•> XSi 
) ; ")?" 
5110 INPUT X2 

5120 IF X2>IHT X« OR X2<»X1 OR X 
2>S THCN GOTO 3110 
S130 CLS 

5140 PRINT "FROM UHICH OOU <i.-~7' 
S-X2 + X1, •■ 1 " 
sua INPUT Y 

5160 ir ¥>IHT Y OR Y<1 OR •T'iV-XK 
♦XI THEN GOTO S 150 

5180 LET si-xa-xi+i 

S190 GOSUB 608* 

5200 FOR fl»Y TO Y -X1+X2 

5210 FOR B=X1 TO X2 

S230 PRINT AT 4+ (A^Y» *2 , 1+Am— Xll 

>i,niA,B) 

5249 NtKT B 

3250 NeXT R 

5260 OOTO 4000 

6090 CLS 

t)U»S PRINT "HeUe ARE CC?LO*1»*» H8. 

' . XI, ■ -NO. ,X2,TA8 0, • AND ROUS N 

o. . y; --wo. . Y-xi*xa; " of b-,thb 
0. s; '»••; s; " wacr 

6818 PRI " 




6060 RETURN 
9999 STOP 



&tf 



Prisms 

Andrew Bindon, 
Dorchester, 
Dorset. ' 

Written for the BBC Model B or upgraded 
A this program requires mode 2 graphics. It is 
a simple routine designed to draw a prism of 
any reasonable number of sides and apparently 
rotate it in three dimensions, with smooth, fast 
graphics, using the VDU19 command. 

The program takes a few seconds to set up, 
after the initial assignment of the number of 
sides has been made, during which time it is 
drawing all the images in background colour. 

The number of sides has been restricted to 
between two and 12, since less than two is silly 
and more than 12 is virtually circular. With a 
large number of sides it is best to use a fasi 



rotation. Three to five sides produces best 
results. 

Once the displayed rotation has begun the 
controls are:— 
H : Stops the rotation, which can be continued 

one frame at a time pressing the space bar — 

or any other unassigned key. HALT. 

Returns to normal speed - INKEY$( A) in line 

350 acts as a delay, as well as a command 

control. NORMAL. 
I : Causes a single image to be left behind: if held 

down this causes all images to be displayed. 

IMAGE. 
R : Reverses the direction of the rotation. 

REVERSE. 
F : Increases the speed of rotation. FASTER. 
S : Decreases the speed of rotation. SLOWER. 
C : Changes the colour of the displayed image 

restricted to non-flashing colours but this can 

easily be changed in line 330. COLOUR. 
ESCAPE : Restarts the program. 



N 



to ran mm noTATims r«tant ••• 

K) Hen •*• fry Hwm Binoon ■•■ 
30 l 

*o on ovmn ooro *> 

96 NOOK? 

»0 MVUTi INPUT- •'•Ma.ol (14m--* iMtl-.ildtiOJ 

70 UNTIL »>U*>I AND »ld»<II MS tIM-INT i.ldO 

BO I 

SO RCI- HA1MVOOP - Or MM all 13 i**qm of tn> priia 

in b*chgreu*t4 colour- 
100 > 

110 FOR KX-I TO 3 

130 IF r.%-1 veu-r>.4O0l31Ztft.K VOU-tV,MOl3i;i 
FOR TI-I TO 13 

VOUI*.Tl,0,0,0,0 

T>TX>PI*:/«tld**lSl 

tCOLO.T-t 

nOVt-«O.COI<!> ,«50«*INIt> 
•Oft R-l TO *1<J» 

IHI>3ir|/>li» 

PL0T7«.30O<C0*<l»T>,4SO««IN!*»T> 

IF -»•! PL0T23,«8©.Oi"l-0T24. -4*>,0 

NEXT 

■en 

MOT 



IJO 
140 
130 
160 
I TO 
100 
1*0 

MM 
210 
MO 

210 
340 
230 ■ 

240 Rtn KOT*T10N - turn* Men l«lQ» On in wilnlx 
*nd cNKIt bv-rTHMTd 

370 I 

310 Kl-OlD-llA-JiC-7 

2-Ki »ffrt*T 

30O KX»K1<0 

310 IF KX-0 KX-tS 

320 IF Kl-16 KX«1 



(continued on next page} 
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SOFTWARE FILE. 



1 continued from previous page) 


360 


IF 


A«-"H" 


A=10000iG0T0330 


400 


IF A«-"C" OC*l 


330 IF OB Ol 


370 


IF 


A«-"I" 


GOTO 430 


410 


A-A- < A-l ) - { A*""S" ) + (A«-"F" > 


340 VDU19,K"/.,C, 0,0,0 


380 


IF 


A»-"R" 


D— D 


420 


VDU19.K-/., 0,0,0,0 


3SO A8-INKEYKA) 


390 


IF 


A»-"N" 


A-3 


430 


UNTIL FALSE 



Multiplication 



L K Fripp, 

Yeovil, 

Somerset. 



MR 



Ok occasions, accurate multiplication of 
large numbers is required but the floating- 
point arithmetic of most home computers is 
not capable of this. This program overcomes 
the problem by manipulating the numbers 



inside strings and will multiply numbers from 
two-digit length, to lengths bounded only by 
the capacity of the computer to store the 
resultant strings. 

It operates on the principle of long multipli- 
cation, multiplying through A$ by one digit of 
B$, checking for carries and storing result in 
C$ — the N loop. Line 150-170 shifts the 
result left by adding appropriate number of 
zeros and adds to previous results ES — after 
checking their respective lengths line 190 and 



200, to decide which routine to use — lines 
200-300 or 400-600. It was found quicker lo 
use two routines to cater for unequal length 
addition thus obviating too many conditional 
statements. 

It then updates HS line 470 and moves on to 
multiply by next digit — the M loop. 

In present form it only caters for integers 
but could be amended to cater for decimal 
point, but I find it quicker to ignore decimal 
point and insert it manually into the answer. 



LET K-LEN o» 



1 RtM FOR MULTIPLYING LARGE I 
NTEGERS 

2 REM L. FRIPP g> 1982 

20 INPUT "ENTER VALUE TO BE MU 

LTiPLieo", a* 

38 INPUT "ENTER OOLUE Or MULT X 
OLIER"; 6* 

3S LET A»-B» 

40 LET L*LEN H» 

SB LET E$-"0B" 

SB rOR M«0 TO K-l 

70 LET C»»"" LET Cm0 

6© FOB N»0 TO L-l 

90 LET 7*-STA» IVRL RtlL-N) tVR 

L B*IK-W)+C> „_ __ , 

100 IF LEN Z»>1 THEN LET C4-Z»l 
BJ *C». LET C'URL Zf 11): GO TO 13 


110 LET C-0 

120 LET C>=2**C» 

130 NEXT N 



1*0 IF C>0 THEN LET C»«STR| C*C 

180 LET U*»"" 

1BO FOR T»l TO Hi LET U»«U**"0" 
NEXT T 

170 LET C»»C»*U» 

180 LET XaLEN cj LET V -LEN E» 

LET R-O 

190 IF XaV THEN GO TO 4.00 

200 LET G«X-Y 

210 FOR T«Y TO 1 STEP -1 

220 LET F»»STR» IVAL C»CT*OJ*UA 
L Ef (T) + R> 

230 IF LEN F$<2 THEN LET Rb0 

2*0 IF LEN Fi-2 THEN LET CS1T+G 
' =ri(2) LET Ral: GO TO 2B0 

2BO LET C»(T-tC..I .r» 

280 NEXT T 

270 IF G.S THEN GO TO 330 

2S0 LET F»-*TR» (URL Cf(U*R> 

£90 IF LEN F»<2 THEN LET C*<l)r 
F* GO TO 470 



300 LET CS<lVaF*(2> 

310 LET C*«~1"4CB 

320 GO TO 470 

330 LET Fe.«STR* rVAL Cft(2>tR> 

34B IF LEN F»c2 THEN LET C*<2>= 
?-•: GO TO 47C> 

369 LET R-l LET C»(2>-F$<2( G 

3 TO 280 

400 FOR T.Y TO 1 STEP -1 

*1£ LET F»»STR* (UAL C»(T)+UAL 

E % (T< «R) 

420 IF LEN F*<2 THEN LET R-O 

*30 IF LEN F*»i TrlEU LET C«IT>a 
F»f2) LET R«l GO TO iSO <-» ,T '» 

111! LET C|ITi -F* 

UP NEXT T 

*60 IF R>1 THEN LtT CI»"l"iCI 

4.70 LET E*»C* 

4.80 NEXT H 

49© PRINT E» 



Displays 

G B Tapp, 
Maidstone, 
Kent. 



JV, 



— 



THIS MACHINE-CODE program allows 48K. 
Spectrum owners to store up to three separate 
display, and recall any one of them in a 
matter of microseconds. Not only can you 
store the picture but the colour as well. Each 
picture takes up 6.912K, so with three 
displays, the user RAM is about 20K. 



Type in program 1, making sure that the 
data is identical, then Run. This Basic 
program will load the machine code from the 
data and drop RAMtop to accommodate both 
the displays and routine. 

To store and recall the displays use: 
USR 65240 To store the screen to display 1. 
USR GS261 To recall display 1 and place it back 

on screen. 
USR 66282 To store the screen to display 2. 
USR 65303 To recall display 2 and place it back 

on screen. 
USR 65324 To store the screen to display 3. 
USR 65345 To recall display 3 and place it back 



on screen. 

The machine code routine is made up of six 
similar parts — see the dump — each swaps 
memory content from one place to another 
very rapidly. 

To sec all three displays in action type in the 
demonstration program, it will draw three 
pretty pictures, store them, then display each 
one of them individually. 

To save the machine code use: 

SAVE'Name" CODE 65240,126 
And to load use: 

CLEAR 44500: LOAD"" CODE 



>»r©gr*» i 

10 REM 3 DISPLAY'S 

2S 5E N *> °*<"v erv*r> T*e>p 1902 

30 REM 

40 REM For 4«K 2> Sp<CUUI 

SO REM 

iBO CLEAR 44.800 

110 FOR 4-652*0 TO 652*0+128 

120 READ n 

i3B POKE. a,n 

14.0 NEXT 4 

1*8 PRINT 'Ready:" 

ISO REM ♦»OATA#i CHECK IT! 
S000 DATR i; ,215 .227 -? . p,64 .6 .£ 
7 , 197 ,B , B , 126 , IB , 19 , St. , 16 , 2*9 , li 
3, 10,2*4 .201 

8010 DATA 17 .9.6* -33 ..216 .227 .6. '. 
7,107,8,0, 128, IB, 10.38,16 .2*9. ID 
3, 16. 2**, 201 

3620 DATA 17,21* ,200. 33,0,64,6,2 
7 , 197 ,6 , , 126 , 16 , 19 . 35 , 16 , 2*9 , 1Q 
J, 16, 2**, 201 

5030 DRTfl 17,0 .6*. 33, 21* .200,6,2 
7,197,6,0,126,16, 10,35, 16,2*9,19 
3, 16. 24*. 201 

SC1*B DATA 17,213,173,33,6.64,6,2 
/ . 197,6 . , 126 , 16 . 19 , 38 . 16 . 2*6 , i« 
3, 16, 4**, 291 

S0B0 DATA 17,0, 6*, 33. 213, 173,6,2 
7,197 6,0,126, 16. 19.65, 16,2*0, i9 
3, 16, 2*4, 261 



DfBO 

10 REM DlloniUlliCn O.B.T4PP 

20 REM 

30 REM Drta Display 1 

sa oven i 

3* INK 2 

36 IF PECK 662*9 (> 17 THEN PRIN 

T "Machine Cod* Not lo*d«d": STO 

p 

*B FOR 4-1 TO 178 

60 PLOT 0,4: ORAU 25S, 178-244 

60 NEXT 6 

70 FOR 4-1 TO 255 

69 PLOT 4.0 DRAU 265 -2 44, 176 

9« NEXT 4 

160 LET I. USR 6S240. REM 64V* 

diipttv 1 

110 clS OUER 

120 FOR 4-1 TO 76 STEP 6 

130 INK RND46 

1*0 CIRCLE 100,100,4 

150 NEXT 4 

100 LET 1-U5R 88282. REM save 

DitpltU 2 

179 CLS 

109 FOR »»1 TO 79* 

199 PAPER RND»7 
195 INK RNDl 

200 PRINT 
210 NEXT * 
220 LET I -USR 6892*: REM 34V4 



230 CLS 

f*0 REM C4U US ail 

89 LET I.U5R 66261 

288 PAUSE 10 

286 LET I nU» 6S3B3 : 

288 PAU8E 10 

279 LET I -USR 663*6 
375 PAUSE 18 

280 GO TO 250 



3 Displays 
REM bit. 1 

REM Dis 2 

REM D>* 3 



fiuip 
Mfmoni cs 



Cotunti 



w 



LO DE .NN. .Address to pv t display 
LO ML.NN, .Address to 94 1 display 
LO 6,27... Bis LOOP 

PUSH BC • .Store B 

LD B.0....SB)»ll LOOP 

LO A, (ML) .1 

LO IDE) ,A.} To s«*P Dts «Hh M«» 

INC DE. . . .» 

INC HL. . . .> 

OJNI, -7 , , .oubp btci 7 bul«» 

POP SC Brtng back 8 

DjNZ,-ia..Jiiip back 12 bytes 
RET. ..... .Return to BASIC 



Maze chase 



C L Nay/ar, 
BFPO Ships, 
London. 



%te 



j 



In THIS GAME a randomly-constructed maze is 
drawn on the screen: you — a plus sign — are 
placed in the bottom right-hand corner and the 
bug — represented by an asterisk — the 
bottom left. An H in the top line represents 
home and the initial object of the game is to 
get home before the bug does. After the maze 
is produced you have time to assess the 



situation and plan your route. When you are 
ready, press Shift, and the bug will start off 
and begin to find its own way home. 

By using the keyboard — top line for up, 
bottom line for down and the left and right 
sides of the centre lines for left and right 
respectively — you must get home before the 
bug. If he catches you, the game ends with 
your score displayed at the bottom left of the 
maze. If you manage to get home first then 
your score is held, you arc both reverted to 
your start positions and on pressing Shift you 
are off again — this time at a slightly higher 
speed. After some practice you can get 



through the maze about five times before the 
speed becomes too much and the bug 
eventually traps you. 

An additional feature is that if you get stuck 
in an impossible situation then it is worth 
driving straight at the bug. Being aggressive 
like this earns you a random chance of one of 
two things happening — cither the game stops, 
or if you arc lucky you arc reverted back to 
start again with your score so far intact. 

As regards loading, in line 1 you need a 
345-character Rem statement and then a hex 
loader as in figure 2. Run this program and 
enter the hex machine code in figure 1 either 
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byte by byte or a whole string of them at once 
— check with the addresses as you go and all 
should be well. 
Next, Save the program before you Run it. 



SOFTWARE FILE 



Now overwrite line 10 with 10 Rand Usr 
16851 and delete the remainder of the hex 
loader. 
Now you may run the program, hopefully it 



should work, but if not, you may use the 
program in Figure 5 to check the machine 
code. 



165140615 




L7 


19 


PE80 




09 




11 1 600 


01 


3B80 


16558 


OD 


0610 


2002 




7E 




181C 


2A7B40 


D7 




2809 


3680 


3E9C 




FE15 




7D 


3615 


105D 




10PA 


23 


3C 




28P1 




E618 


C3FA40 


3E76 




3E80 


10FB 
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1 REM 








201D 




E681 




2803 


C3C440 


10 LET X = 

20 LET fl$ = 


16514 
n 11 






19 




2805 


16798 227B40 


3E1E 


30 IF fi$ = 


"" THEK 


I INPUT A* 




10 


PRINT 


"ADDRESS?" 




32PC40 


40 IF fl$ = 


"S" THEN STOP 




20 


INPUT 


A 






C38240 


50 POKE X,16#C0DE 


A* + CODE 


AfC2> - 476 


30 


PRINT 


A; "2 SPACES' 


• 




60 PRINT AT 


0,0; > 


!; " 2 spaces "; 


TO 2> 


CHR$ ] 


[NT<PEEK 


A/16 


+ 28>, 




70 LET X = 


X + 1 








CHR$<PEEK A- INKPEEK A/16) 


* 16+23) 


80 LET fl$ = 


flf< 3 


TO > 


Figure 2, 


40 


LET A 


= A + 1 




Figure 3. 




90 GOTO 30 








50 


GOTO 20 







Code invert 
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Steve Brown, 

Carnber/ey, 

Surrey. 

HERE IS A machine-code invert for the Atari 
400 computer. This will invert the high 
resolution in modes 8-11. Not only all the 
colours are inverted, but also all levels of 
brightness. The program is not instant 
because it has to work through nearly 9K. of 
memory. It is located in an area of free RAM 
and can be called with a OUSR(1536). 
5 REM + + + + BY STEVE K BROWN 
1982+ + + + 

10 DATA 162,33, 134,213, 169.80,133,212,202, 
160,0,177,212,73,255 

20 DATA 145,212.200.208,247,230,213,224,3, 
208.238,104,96 

30 FORT -1536 TO 1535 + 28 

40 READD 

50 POKE T.D 

60 NEXTT 

70 GRAPHICS 11 

80 FOR F = 1 TO 10 

90 COLOR RNDI1)*15 
100 DRAWTO RNDI1)T319,RND(2)M20 
110 NEXTF 

120 FOR T = 1 TO 1000:NEXT T 
130 C-USRH536) 
140 GOTO 120 



Rhythm band 
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Jason Judge, 
Cheltenham, 
Gloucestershire. 
DESIGNED as a rhythm generator for the IK 
or 16K ZX-81, this uses a machine-code sub- 
. routine to put the sounds out through the Mic 
port. 

When the program is run, the tempo has to 
be entered — 20 is a good start. When this has 
been done, the screen wilt be blank. 

Press Fast — shifted F — and you will hear a 



bass drum. This will repeat itself at regular 
intervals. Now press shifted P, and a wood- 
block will be added to the bass drum. Press 
Newlinc and the tones will be deleted. 

Shifted M will allow you to enter new speed 
and shifted . will allow you to enter a rhythm 
as a string. By entering graphics, keywords 
and " + CRH$(X)+ " you have 4.72236 x 10 : ' 
different rhythms at your disposal. 

To enter the program, first Enter and Run 
program A. Enter the machine data then 
delete lines 2-70 and enter program B. Save 
the program then run it. 



NOR OOSUB PIK CLS 
OOSUB -»ijRMD FRST 
RETURN LN ^ 
SUB "'K LORD TRN 



LN 9*NC 

a 00s 



THEN RET 



BOBEM " 
TfkH B COPY 

peek copy 

bnd lprint 
10 fpst 

20 DIM M*<16> 
30 INPUT I 

4.9 ooto 110 

SO LET B|.M»(X) 

6© IF Bl»"" OR Bt« 

I JRN 

78 LET B-GODE 6» 

80 !■■ CODE B«vS THEN POKE IB81 
4 .CODE Bf 

SB RflNO USR 16525 
100 RETURN 

no for x-i to 16 

120 IF INKEY»<> " THEN LET H*<X 

13B IF CODE INKCYIillB THEN LET 

M» 1X1 »'■ 

1*0 IF INKEYf-", 

IBB IF INKEYj-"> 

160 OOSUB 060 

170 FOR T-l TO I 

160 NEXT T 

190 NEXT X 

see goto ne 
aie input hb 
aae goto 11* 



1 rem 0eee000000000000000 00e0 
0000000000000000 __ 

I REM LINE "1" CONTRINS 39 ZE 
ROS 

3 POKE ISSie.v 

4 REM LINE '3' POKES LINE "l" 
TO "0" 

10 LET fl|."" 

30 FOR X.l«l* TO 16BB2 

3B IF R*-"- TMEN INPUT Af 

*o POKE X.l&tCOD. R»*COOE ft»<8 

8» LET «».«•( 3 TO ) 
AS NEXT X 
»^ 7 S^E5 1N I "DELETE LINES 8-70 TM 



tmen ooto aie 
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COMPETITION CORNER 



A £15 book token will be awarded to the first correct solution 
drawn from the competition bag. All entries must be at the 
Your Computer offices by the last working day in February. The 
name of the winner, the solution, and a competition report will 
be published in the April, 1983 issue of Your Computer. 

If you want to set a competition for Competition Corner, 
remember that the simplest solution should be calculable by a 
short program rather than by any other form of reckoning. 

ORB BOMB 

BY ANTHONY ROBERTS 



YOU ARE in danger of sudden death — floating 
in through the open window has come this 
Klingon para-explosive homing anti-personnel 
mine. It is an orb split into eight segments 
along three mutually-perpendicular planes 
meeting at the sphere's centre — so that each 
hemisphere can be twisted through 90° rather 
like a spherical Rubik cube. Each segment has 
a symbol in each corner, and the sphere is de- 
fused when all the corners with similar 
symbols lie together. 

A flattened plan of the sphere is shown 
below: what is the minimum number of 90° 
twists needed to defuse the mine? 




Competition 
results 

Our Christmas mailbag brought nearly 
1,000 entries for the December competition 
which offered an Atari 400 as a prize. 
Obviously the Atari is the dark horse in the 
home computer stakes. 

We asked competitors to complete the 
sentence "An Atari in my Christmas stocking 
would mean . . .". The winning entry came 
from Mrs D M Thomson, 55 Kent Avenue, 
Yate, Bristol, who suggested it would mean "a 
pleasant piece of hardware in my software". 
Another entry which indicated that the Atari 
has a strong appeal for lady computerniks was 
Mrs Atlemand's "my ship had come in 
because all the nice girls love Atari". 

Taking a strictly practical view of this yule- 
tide possibility G Clow wrote "I would not be 
able to put my foot in it"; a consideration that 
was echoed by H Barnes' "less room for the 
Cray 1 I asked for". A Storey expressed the 
problem neatly with his "a hole in mum's 
micromesh tights". 



The sequence of 
fetters that gives the 
solution to the Xmas 
Box problem. 




Other entries struck a topical note. S Wallis 
thought that an Atari in his stocking would 
have meant that breakfast TV started on the 
25th of December and K Parker claimed 
"that Channel Four would lose 25 percent of 
its audience"; while M Trezza safely assumed 
that we watched the ads with "Father 
Christmas has short fat hairy legs". 

There was not much scope for the dedicated 
punster although J Shaw's "many absorbing 
hours of explor Atari fun and games" made a 
valiant effort and several entries looked 
forward to "Atarific Christmas". 

"Have a happy Xmas and New Year" was 
the startling solution to the Xmas Box 
problem. Most people found that the problem 
was not taxing enough to warrant a computer 
solution. The £15 book program goes to P 
Topping, 100 Longhill Road, Ovington, 
Brighton, Sussex, whose entry was the first 
one we pulled out of the bag. 



Solution to the December Atari crossword. 


r 


























V 


H 


r 










£ 






i 






A 




6 

it 


□ 


5 






ft 






1 


r 





u 


**/»*/ 


N 


r 


* 


k 




</| 


t bl Ik 


Qr 








K 




R 


t 


*$w 


©[©It 




% 






£ 


> 


£ 


T 


c 


*lrl 


Nm#\£_ 




L 


£ 


o 


. 




- 1 




□ izn 




©fj 


A 






> 




>riy|A| 




V 






i 


> 


a 


2. 


nWlri r$\£ 


abL'JQ 


B 


U 


r 


p 


u 


r 


i 


fl 


cl 


U HAH 




y||^ 






> 




u 


H 


r 


£\s\r\£ 


0\N P 


o 


£ 




F 




*& 


/ 




iW 




£ 




a a 




U E 




© 


Mu 


<i 


/ 


A/ 


H 


n 


5 


** 


£ 


U 


A/ 


I 


F 





R 


M 


u n 


<tfaUI* 


$ 




£ 








»/ 




P 


H 


£ 


K 


M 






















£fh 


£ 


Yf^ 




B □ E 




■*/fl/l*|p|0* 






U B □ □ 








WI*AY 









































130 YCXJR COMPUTER. FEBRUARY 1983 



•Tiff 



6^ 



V\C?0 

£129-99 

inc VAT - carriage free 

Still unbeatable value at this price 
with a full size keyboard 
Backed by Adda's full one year 

warranty. 






■ 




n\ > :u 




Features Include: * 5K RAM 
expandable up to 29K * 8 border 
colours, 16 screen colours 

* 8 screen character colours 

* 3 audible tone generators, each of 
3 octaves * a 'white noise' generator 

* 88 character program line length 

* 64 ASCII character set * full PET- 
type graphics character set 
generated directly from keyboard 

* 176 x 158 pixels (27,808 in total) 
maximum resolution 

* 8 programmable special functions 
accessed via 4 special function 
keys. 




CQMM0D0RE64 

£343-85 



inc VAT - carriage free 



The 64K personal computer that outpaces 

the rest 

Backed by Adda's full one year warranty. 



Features include: * 64K built in RAM 

' 40 column colour display - tv interlace 

* Upper and lower case characters and 
graphics * Sprite graphics on eight levels 

* Music synthesiser with three voices and 
nine octave range * 16 colours available 
simultaneously * 8 bit parallel user port. 





£230 



Inc VAT - carriage free 

The VIC Printer - suitable for the 
Commodore 64 also - will print 
programs, letters, business data 
and graphics. It offers high 
specifications at a competitive 
price. 



Features include: 80 
characters per line. Tractor 
feed dot matrix. 30 
characters per second print 
speed. Full alphanumerics 
and graphic printing. 
Double-size character 
capability. Price includes 
all cables. Alternative 
printer GP100VC with full- 
size paper feed 
£270.25 inc VAT. 





£299-95 

Inc VAT - carriage free 

FortheVIC-20andthe 

Commodore 64. 

A disk unit transforms 

your computer into a 

high-speed system 

ideal for the more 

serious programmer or 

small businessman. It 

enables you to get the 

best out of your utility programs. 

Features include: 170K bytes capacity. Uses soft-sectored standard 
5Vt" single density floppy disks. Direct interface to computer. Direct 
compatibility with Printer. Prices includes all cables. 





MEMORY PACKS FOR THE VIC-20 

Special plug-in cartridges are available to 
expand VIC s memory. 3K, 8K and 16K RAM 
packs plug directly into computer. 
16K RAM Memory Pack £74.95, 
8K RAM Memory Pack £44.95, 
3K RAM Memory Pack £29.95 
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HOW TO ORDER: 



01-200 0200 
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CDSCHIIOIDS 



for onyZX SPECTRUM 

It's my own fault, I oven volunteered 

I thought that with the spoce-dozer ond its shovel and skyhook it 

wootdbe eosy shifting the galaxy's rubbish. Childs play HUHI 

They womed me ol the weird packaging, the troys, the rods, ond 

oil the rest 

But they didn'l say I'd have to stop ond control not just one but 

two or even more garbage pods Then prod them, push them, 

toword thot black hole, ond oh, it's so very, very block, ond so 

lonely, so empty 

Panic, musn't pome, but they won't stop, twirling and spinning 

and turning, always turning, towards me. ogomsl me, at me 

And I'm alone 

No way out, nowhere to hide, on my own. my own . . own 

SCHIZOIDS NOT JUST A GAME. BUT A STATE OF MIND. 

SCHIZOIDS leotures real-time animated 3d graphics lor a 
breathtaking visual experience, plus sound ond all those arcode 
features you'd expect from IMAGINE 
Gome design and Software by Peter Poronotd and the Yid Kids 
IDH I ) 



CDWACKY 
WAITERS 

the wildest, zaniest way of earning a lost buck 
With crazy guests screaming for service you're 
gonna have to be quick to pick up the tips, don't 
slop the drinks, as you dodge the drunks and dan 
from elevotor to elevator, coz if the Boss man 
spots you, yout gonno be out on your but 
100% mochme code, incredible animation, super 
smooth hi-res multicolour graphics, authentic 
sound effects and special playfield Keyboard or 
joystick control. 

Yet another High performance Arcade quality 
experience for ony Commodore Vk-20. 
Game design ond software by Eugene Evans 



ARCADIA 

the name of the game especially c reo'ed to be the 

fastest, meanest, most addictive shoot 'em \jp gome 

you've ever desired. Wave after wove of the most 

loathsome and deadly aliens billow hypnotically tow 

your spocc fighter with deadly intent. But then you : 

dual Plasma Disruptors ond an Ion Thrust Drive ha 

. -''■■ 

ZXSPECTRUM(16Kor48K} 

100% machine code with 12 different alien types, 

incredible animation and explosive effects, sound ond 

fastest, smoothest hi -res graphics ever' 

VTC-20 (any memory size) 

100% machine code with eight different oUer types. 

smooth hi-res multicolour graphtcs and an.mc' 

narrow playfield and sensahonol sound effects 

Keyboard or joystick 

Gome design and software by D. H. lawson 
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Imagine Software, Masons Buildings, Exchange Street East, Liverpool, Merseyside L2 3PN. 
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Any of these gomes for just 

£550 

M0% EACH 

Jing iirst doss post, packing, VAT 
1 UNCONDITIONAL LIFETIME 
A.NTEE 

1 you buy Imagine Software 
uy it for life. If an Imagine 
jre product EVER fails to load 
ne simply return it to Imagine 
1 instant free replacement 
Alorders despatched by first class post 
vAin 24 hours of receipt. 

•t put a first class stomp on your 
envelope and you will receive your order 
i days of posting 
4e from all good software outlets 



dealership enqumes 
contact Mark Butler 



r B — — — — — — — — — — """"1 
Post coupon now to Imagine Software, Masons Buildings, ■ 

Exchange Street East, Liverpool, Merseyside L2 3PN. 
Please rush me copies of (tick box) 

~J Arcadia f~] Schizoids P) Arcadia PJ Wacky Woiters 

{Tor any ZX Spectrum) (lor any Commodore VIC-20) 

Please debit my Access/Barclaycard (delete as necessary) 

Card 
Number 



I enclose Cheque/PO lor £ . 
Nome 



Address. 






Q 



SUPERFASTCREDITCARD SALES UNE: tZSSSZ 

VISA 



051 236 6849 (24hrs) 












TIMELESS TECHNOLOGY FROM ORIC PRODUCTS INTERNATIONAL 



The 



16 colours 
professional keyboard 

full graphics ^^U 

real sound ^^y> 



Superb styling 

> Cho ice of 16K RAM or massive 48K RAM 
# Ergonomic keyboard with 57 moving keys 



# 28 rows x 40 characters high resolution 



• Teletext/viewdata compatable graphics 



6 octaves of real sound plus H i-Fi output 



• Centronics printer interface and cassette port 



• Comprehensive user manual 



OPTIONAL MODEM OFFERS COMPUTER PHONE LINK FOR: 
• ELECTRONIC MAIL • TELESOFTWARE • PRESTEL 



model. 



THE REAL 
COMPUTER SYSTEM 

FOR 

99 

incl VAT 
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COMING SOON, TO COMPLETE YOUR SYSTEM: OR1C MICRO-DRIVE DISCS & SPEED PRINTER 



FOR HOME: The ORIC-1 is the professional alternative for home computing. 
Superbly styled, the 57 key layout is based upon computers costing many times more 
' an the ORIC and will help the whole family to learn and understand computing, 
iht from day one. The ORIC incorporates an improved version of Basic a 

for ease of programming and use. For the enthusiasts the computer has laser 
zaps, explosions, etc. pre-programmed for games use, with Hi-Fi 
output for incredible effect The communications Modem will a4 *^_ 
allow Telesoftware', message sending, and Prestel use. 

FOR BUSINESS: The ORIC-1 is the answer to many 
day to day problems. Software is becoming available for 
payroll, accounts, stock-control, and many more systems 
to help your day to day business organising and control. 
In addition, the ORIC COMMUNICATIONS MODEM will J 
allow you to access up to 200,000 pages of Prestel 
information, to send and receive 'electronic mail'. 
to book hotels, and flights (and pay for them) and to I 
^ at the latest stock-market and share indexes. 
In short the ORIC-1 is a must for all businesses 
: or small. 



& 



* / 
/ 






HOW TO ORDER YOUR ORIC-1: By phone: 
ring our telesales number Ascot (0990) 27641. 
By post: You can pay by cheque, postal order 

ACCESS -BARCLAYCARD - AMEX - DINERS. 

(Please allow28days for delivery). a 

Money back if not satisfied. 

<- PRODCJC \ S INTERNATIONAL 1982 
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M BUG-BYTE! 




Though no official charts exist as yet, a quick 
look through the popular Micro Press will 
show you which software is way out in front 
- Bug Byte! 

So say tens of thousands of satisfied 
customers who continue to make action 
packed games like Mazogs, Spectral Invaders, 
Vic Panic, Cosmiads, Another Vic in the Wall 
and many many more, massive best sellers 
as do consistently hot reviews in the popular 
Micro Press. 
Why? 

Because Bug Byte software is good — very 
good. Our talented young team of 
programmers have 3 years professional 
experience of bringing out the very best in 
whichever machine you're using. Utilising all 
its capabilities to the full and all your 
capabilities to the full, with fabulous graphics 
and incredibly realistic sound effects. 
A dazzling array of Bug Byte software is 
currently available for ZX 81, ZX Spectrum 
Vic 20 (expanded and unexpanded), BBC 
Micro (A and B models) and Atom, and 
more are becoming available almost daily. 



SOFTWARE y 




£>1££ 



You can buy through our nationwide network of 
authorised dealers including Laskys, 
W. H. Smiths, Currys Micro C, Spectrum and 
larger branches of Boots. Look for the Bug Byte 
sign and be sure you're buying the best. 




100, THE ALBANY, OLD HALL STREET, LIVERPOOL L3 9EP. 
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GREAT BBC PROGRAMS FROM 
BRITAIN'S LEADING SOFTWARE HOUSE 
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SWOOP (B) £6.96 IANS 

HIRTY 
>mD-Qropping, 
explosive egg-laying BIRDMEN, swooping 
down in ones and two's to destroy your 
laser bases. The exploding eggs feature 
makes a normally difficult game into a 
challenge 'par excellence.' Each new 
screen means increased difficulty. Bonus 
bases, score display, high-score and 
rankings are. of course included. 
YOUR WAITING IS OVERI! 

ALIEN DESTROYERS IB) £6.95 

Sensational, high speed 'INVADERS' program with an 
abundance of features. Brilliant use of sound and 
graphics. 48 strong Alien Fleet of three different types plus 
Mothetship scoring mystery bonus. Choice of six alien 
speeds and three bomb speeds. Vertical, angled and 
exploding missiles. Options to replace defences and 
suppress new fleet advances. Bonus bases awarded each 
new sheet. Scoring according to overall difficulty level. 
Ongoing display of score and hi-score. End of game 
rankings of top five scores. 

This program has many unique extras e.g. 'battle 
analysis' showing the number of each alien type shot 
down, how many motherships destroyed, the number 
of sheets cleared, the shots fired, the percentage of 
hits made and the number of bases lost. 



CHESS IB) £6.96 

Our excellent machine code program — now wilh 
superb MODE 1. colour graphics. Six skill levels, play 
black or white, illegal moves rejected, 'en passant', castling 
take-back of moves, and display of players cumulative 
move- time. Options include Blitt Chess where you must 
move in 10 seconds, set-up of positions for analysis, replay 
of a game just played and saving of part completed 
games on tape. On loading, a 1972 Spassky Fischer 
game can be replayed. 

NOTE: Model A Version still available at only £4,95. 
If you wish to upgrade your Model A version please 
return your tape, together with £2.50 plus VAT. 
(Special Offer does not apply for Model A upgrade) 




Other BBC. programs available: 

Galactic Commander IB) E6 95 

Command IB) £6.96/ 

Advanturo f 6.95. 

Cowboy Shoot Out (BJ £5 96. 

Filer £8.9S/Mlcro Budget £e 96 

Work) Geography IB1 £6 96. 

Timotre* IB) f 6.95/ Spaceman (B) 

£5.95. Martiaro <B)£5 95' Astro Navigate IB) 

£4.96/Star Trek £4.95/ Maze Invaders IB) 

£4.95/Footer (Bl £6.95/Munchyman £5.96 'Seek 

£5 96.- Eldorado Gold IB) £5 95/Cat & Moose £4.95/ 

Mastermind £3.96/Reversi 1 £4.9&/R«v»rsi 2 (B) £4.95/ 

Roulette IB! £4.96/Gomoku £3.95/Zomb« £3.95/ 

Oteaawmbler £5.95/ Constellation IBI £5.95/ 

Where? (BJ £5.95/ Junior Maths Pack IBI £5.96 
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Just getting started in computing? Or perhaps you're 
already pretty knowledgeable and would like to extend 
your programming skills. Either way Your Computer 
back issues can help to fill your need for reliable and, 
above all, relevant information about home computing. 

Every issue contains reviews of new computers, 
software evaluations, and surveys of add-on equipment 
together with informative articles which fell you how to 
get to grips with graphics, sound and machine code 
programming. 




Facilities provided on the Sinclair ZX81 and 
Spectrum, Vic 20, Acorn Atom and BBC micro have 
been examined in article after article, providing a 
comprehensive introduction to all the most popular 
home computers. Just run your eye down the Contents 
of our back issues and you'll see what we mean . 

To order back issues complete the coupon at the foot 
of this page and send it with your remittance to the 
address shown on the coupon. 

January 1982 

Reviews: BBC micro; Wordprocessmg on Atom. Morphy v 
Champon (chess computers) Game — Treasure House 
Education — 2X81 programs tor school use Vic-20 Software. 
ZX81 Graphics. A-D conversion. Interview - Kenneth Baker 



February 1982 
Survey. Utfot 
V«20 

AtomP 
Borlan 



M&>tbm^ B^G^^ics Zxa^bm^^^^rs 



To obtain any of these back issues please complete and return the 

coupon printed below. Prices per copy including post and packing are: 

United Kingdom: £1.50. Europe: £2.00. Rest of world: £2.50 (by Air Mail) 



April 1982 

Survey ZX Ports Sorting on ZX 81. BBC Graphics How to write 
an Adventure Game. Atom line labelling. Game — Nim for ZX81 
and Apple II. Interview — John Baxter 

May 1982 

Survey: ZX Software. How to write a chess program Games — Vic 
20 Tank Battle. Magic Squares How to show oil your 2X81 
Joysticks for the ZX81 BBC Graphics. How to write a word 
processing package. Interview - Richard Turner 

June 1982 

Reviews: Sinclair Spectrum; Vic 20 Software; ZX-81 Keyboards. 
Games V< 20 Mars; Othello on Flcxidisc Atom Utilities ZX81 
machine code monitor. How to build a portable computer. 
interview — Ron Bissell. 

July 1982 

Survey: Atom Software Spectrum Graphics ZX 81 Colour Board 
Games — Dog Race; Genie Guessing Game. Simon Challenge. 
BBC Sound ZX 81 Ois assembler Programs for ZX 80 Interview 

— Richard Altwasser 

August 1982 

Review Dragon 32 Survey: Vtc memory expansion Spectrum 
Sound Games — Demon's Domain; Vic Duck Shoot. ZX-81 
machine code (Part 1). Atom file handling Ecological modelling 
BBC techniques Interview - Tony Baden. 

September 1982 

Review: NewBrain. Spectrum Software Sound on ZX 81 Games 

— Vic Dambusler; B-52 Bomb Run Vic-20 Assembler. Spectrum 
Disassembler ZX-81 Indexer ZX 81 machine code (Part 2) 
Midwicn MC control computer Interview — Hermann Hauser 

October 1982 

Reviews. Sanyo PHC range; MPFII. Commodore 64; Colour 
Geme Survey: BBC Software Atom Forth. Pascal for Basic users 
ZX word processing Games — ZX-81 Pmball; Vtc Catacombs 
Atom text. BBC control Key. Spectrum Assembler ZX-81 machine 
code (Part 3). Interview — Douglas Adams 



Issue (month) 


Year 


Quantity required 



















































To: General Sales Dept.. Room 108. IPC Business Press Ltd. 
Quadrant House. The Quadrant. Sutton, Surrey SM2 5AS. 

Please send me the back issues detailed lett - tor which I 

enclose cheque PQ tor £ payable to 

IPC Business Press. 

Name 
Address 
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ZX SPECTRUM €r ZX81 
EDUCATIONAL SOFTWARE 



Spectrum Junior Education £5.50 

Use youf Spectrum to help your children with their school work. 
This cassette contains eight attractive, easy-to-use programs for 
the 7 to 11 age group. 

Topics include English comprehension, spellings, homophones, 
junior science, maths and history. 

* Entering your own questions and answers allows you to adapt 
two of these programs for exercises in any subject area, 

* Moving colour graphics and sound are expensively used to 
improve motivation. 

* Use the "draw" program to produce pictures, maps and 
diagrams. 

Suitable for the 16K or 48K Spectrum. Program notes are 
supplied. 

O- Level Chemistry (CD £5.50 

This cassette contains four dearly presented revision /tutorial 
programs. The subject matter has been carefully structured to cover 
the most important aspects of: 

* Elements, compounds and mixtures. 

* Structure, bonding and properties. 

* Redox, electrolysis and the activity series. 

* Acids, bases and salts. 

48K Spectrum and 16K ZX81 versions of the cassette are available. 
Please specify which you require. 



Professional Computer Assisted Learning materials from: 

CALPAC COMPUTER SOFTWARE 

108 Hermitage Woods Crescent, St Johns, 

Woking. Surrey GU21 1UF. 

Overseas orders: £6,50 ($11,601 per cassette; includes AIRMAIL 
postage. 



THE ADVENTURE GAME THAT'S FOR REAL !!!! 
£6,000 PRIZE! FREE HIT SINGLE! 48K ZX SPECTRUM 

(16K ZX81 VERSION NOW AVAILABLE) 

Will you be I'w lnn to lor*t« ""■ GoMm Sundial ol Pi in unit end tpacr. and be 
'rnxtfrd mlh the onarul' Entuivtelv culled fry the wnnei o< II* Dr Seen 
0>jmond Internal*^ Am jrd. from paid, diamond vti the mott prcciour of the 
tartht ncflcs 

PiMAfilA where usopNonec turn »nto nanel-dert. vtherp muuc merit madncn 
and nhetr lh* Pi Men iul« wotenie! He'll lefk with you. he'll befriend vou. I* - " 
betrjv you. he*'l erm do the Hokev Kokev' Animated cartoon granhicti Full 
muvcel store' Spectacular colour end tound cllecii' Include! free Ml vngte 
"PwtMn ■ <ve .irwl thi' P. Men' 

II could tike vou * week to oley, it couM take you * lifetime' PIMANIA 
computer 9um no r>« come of ao? en adventure 
enthuuWt dreami" (Computer Si Video Gemn) 

An investment at C10(48K Spectrum) C8(16K ZX81> 



Automete ttd I YC 

6ij Oeoriw H.M.I 

Portsmouth *05 3uR 

fr.}i,„: 



GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 

Features an 8 x 8 Galaxy, Klingons and Starbases, short 

and long range scans. Torpedoes and Phasers, Computer 

etc. 

PLUS Normal or Hyperdrive: choose your speed but 

watch the energy level. 

Galaxy Map: keep track of where you have been. Also, 

shows whether any Klingons remain there, and where 

the starbases are. 

Visual display of Enterprise's position and movement. 

Visual display of photon torpedo. 

Messages from crew members. 

5 levels of play. And much more. 

Cassette plus full instructions. 

ZX81 £4.95 

Spectrum £5.95 (colour and sound too) 

Sae for other programs. 

Gemini Software 

36 BADMINTON RD, LEICESTER LE4 7RQ. 
TEL (0533) 64915 



IBRITAIN'S LARGEST SINGLEI 
MICRO USER GROUP 



BEEBUG 
BBC MICRO 

INDEPENDENT NATIONAL USER 
GROUP FOR THE BBC MICRO 



MEMBERSHIP NOW EXCEEDS 10.000 
BEEBUG runt a regular mageiine devoted exclusively to the BBC Micro (10 
Itauet pee year), Now 36 pagee. 

Flrit Iteue April 1982. Reprints of all issue* available to member*. 
Program* - Hint* and Tip* - Major article* - Newt - Review* - 
Commentary. 
PLUS member*' discount scheme PLUS members' software library. 

April Issue: 3D Noughts and Crosse*. Moon Lander. Elapse and 30 Surface. Plus articles 

on Upgrading to Model B. Making Sounds, and Operating System Calls 

May Issue Careers, Bomber, Chords. Spiral and more. 

Plus erudte on Graphic*, Wnt.ng Games Programs, and Using tho Assembler. 

June /sum: Maxetrep. Meii Word Processor. Polygon: plus article* on Upgradetg. The 

User Port. TV set and Monitor Review. Graphic* Part II, More Assembler H,nt», 

Structuring in BBC Basic, plus BBC Bug*. 

Jury Issue (36 pages) Invader* and patchwork programs. Fix (or BBC cassette Bug*, 

Mode 7 explored. User define Key*. Software reviews. High res graphics printout. 

RS423 receive fix. 

September issue Games programs" Higher/ Lower. Hangman, plus string search 

program. Articles on debugging program*, a Safe Verifier, now User guide, errata. 

creating and moving multicolour characters, k>g«c and the Beet), ideas on colouring and 

shading. Acorn's ROM replacement charge plus much more. 

October Issue. Program feature*: aeen attack, calender generator, Un«n Jack, memory 

display uteity. Article* on debugging, improving key detection, Acorn pies* release on 

OS 1 2 issue II Basic, the tube and second processor options, a new series for less 

experienced users, software review* 



Membership 

6 months £4.90, 1 year £8.90 

Send £1.00 and A4 SAE 

for sample 

Overseas 1 year only: 

Europe £15.00. Middle East £18.00 

Americas & Africa £20.00. 

Other countries £22.00. 



Make cheques to 

BEEBUG 
and send to 

BEEBUG, Dept 4. 

374 Wandsworth Rd., 

London, SW8 4TE. 
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From Scotland s Capital comes quality software for the 



ZX Spectrum, VIC 20 & now also Dragon 32 



The Quest 

(48K - Spectrum, Dragon 321 
(On** of the most exciting adventure 
games currently available) Fight your 
way i n 'o the depths of the complex in 
your Quest lor the Holy Grail. Discover 
Gold and Precious stones, buy weapons 
and Magic wares from a trader. Battle 
with one of the many Monsters. Up to 
1500 locations may he searched in the 
course of a game. Full sound effects and 
iivp game facility- Only €5.00 

Star Trek 



urD Star fighter 

(48K - Spectrum; 16K - VIC 20; Dragon 32) MRK e„-_ trll _,i 
Make your way through the under ' apeciruroj 



ground labaiynth in your search for the 
dreaded Orb. which you must destroy. 
Encounter many Monsters, discover 
In'.isure and try to remember your 
route so that you can gel out again. Full 
sound effects and save game facility. 

Only f 5.00 » 

NEW! 3D Maze 
I48K - Spectrum; Dragon 32) 
Excitinq 3-Dimen\ior>,il rvVt/r Game* 



All action, full-colour . graphic machine- 
code. Space-battle with devastating 
explosions. On screen scoring and high 
score kept The longer you survive the 
more difficult it becomes. Only £5.00 
Games Pack (Unexpended VIC 20) 
Alien " Road Race * 
The Wand * Pontoon • 
Only f5.00 



S<\ireh lor the \ Fabulous treasures, then 
(16K - Spectrum;8K - VIC 20. Dragon 32) m3 k e youi way lMt> h> the exit Timr 
Save the. G.il.ixy from the Klinonns using yoursHI with Ihe On Scrften Clock 



V'mii rapid I in- phascrs and photon 
lorpedov Automatic short range scan. 
Galaxy nwo and Sun i»ases. 
Full sound elfects and 10 levels of 
difficulty* Only £5.00 



yourself with the On Scni'ii Clot k 

Bui Bi'w.io' the treasures .»<• not 

always in il'»- same locations 

Only £5 00 

|>mIi»i% Alli.ii livr DlSCOUOtS 
Spectrum & VIC 20 ptinjiainincs 




ALL ORDERS DESPATCHED BY RETURN "■ -<l 25% Roy s Patrl 



t«octos* a Choauu/PO kx C 

Nam 

Address 



Post Code 



All prices mehjdt P«Pand VAT 

IMPACT SOFTWARE 
70tRoO1O>d Av«nut. 
LOINBUOCM EHUCev 
TEL 0J1-44I-4267 



Plus* Supply 

THeQuustfc5 00)D 3-D Maze(CSCO) Dj 

ObfC5 00) D Startler (C5 00) D 

TrekfCSOO) □ Qarw»Pach(CSOO>C 

Pteasv sum nvtcTMne type 



* 



ENTER THE SUPER JRS 

ZX SOFTWARE COMPETITION AND 

WIN £250 PLUS 

A 14 COLOUR TV 

Your original ZX8 1 or SPECTRUM program could win trie first 
prize of £250 and a 14" colour TV., the second prize of £ 1 SO. or 
one of the three third prizes of a JRS 64K RAM Pack 



PLUS 



a substantial cash payment for the distribution rights to your 
game by JRS [even if you don't win a prize, JRS may still offer to 
buy your program, providing it meets with the high standards 
required). All entries must be received by February 28th 
Winners will be notified by post by March 3 1 st. and results will 
be published in the May issues of Sinclair User and 
Your Computers. 

All programs submitted must be accompanied by an official 
entry form, available from JRS Software, which contains full 
details of the rules and conditions of the competition 

Fill in the coupon below and post it today for your official 
entry form, including a large stamped addressed envelope 



Please rush me cty earliest post 

□ Competition Entry Form □ New 1 983 Catalogue 

• Tick as approprwtr 

Name 

Address 




From Warp 
Factor Eight 




Lift-off into 



'83with HI-STAK 

• makes your computing easier, faster, 
more reliable, less exhausting and simply 
more onjovable. 

• angles your computer neatly to the 
correct ergonomic position for the most 
efficient keyboard operation 

• provides extra ventilation for hot ZX81's 
and Spectrums 

• instantly applied 

• styled for '83. adds that professional look 
to your set up 

• precision injection moulded in quality 
ABS. non scrntch • non slip base 




ZX81 

SPECTRUM 

VIC20 

TRS80 

NEW BRAIN 

JUPITER ACE 

Etc. 



Order form. Please send me HI-STAK set(s) (at £3.95 per 

set). I enclose cheque/P.Q. fo^ 



Name 



Address 



Post code 



To Warp Factor Eight. Dept YC. 

6 Pelham Road, Braughing, Ware. Herts. SG1 1 2QU. 
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/.WORLD'S SMALLEST COMPUTER 
r SYSTEM? 



Brea«i Pocket Computer - AS Book Sue Sy«em 
Mot powerful than pocket computer* costing up to twice at much. 



£79.95 
£99.95 



Sharp PC-1251 Computer 

Plus FREE CIO software voucher 

CE-125 Printer/ Micro 
Cassette 

Plus FREE £10 software voucher 
Custom made for Sales Executives. Idea) for Engineers 
and Hobbyists, or as a starter computer that grows into 
a powerful, reliable system. 

PC-1251. Massive memory:- 4.2K RAM (3.7K user) 
and 24K ROM for extended BASIC, including DIM, 
STRING and INKEY$. Up to 18 programs stored in 
memory at once, each with its own execute key, plus 
reserve mode for frequently used commands. One- 
touch mode selector for Reserve/ Program/ Run. Full 
range of math and science functions. QWERTY 
keyboard. 24 digit dot matrix display. Auto power-off, 
with memory protection. 

CE-125. Half the size of this page and less than 1 inch 
thick! 

24 character thermal printing of data, computation 
results, programs, etc. Integral micro cassette recorder 
for error-free saving/ loading, plus built-in interface 
for standard cassette recorder. Will run existing 
PC- 1211 software but many times faster! Powered by 
rechargeable NiCad batteries, or mains adaptor 
(supplied). 

MICROL AND SHARP SOFTWARE AVAILABLE SOON 
SEND FOR DETAILS 



I 



u. 



liV- 












L-V-' 



t- \- 



.«» 






Snten Price (179 90 
Inckidng VAT end FREE £20 tohwere voucher 

Dimentior* 

PC 12SI 135* 70* 9.5mm /5-5.'i6*2* » 3:8 inch]. We>ght. 115G(*o»> 
CE 126 205 • 149 - 73mm 18-1 16 -57 8 ■ 29. 32 inchl. Weight 550a II. 21b). 



SHARP PC-1500 COLOUR COMPUTER 

The world's most powerful pocket computer? 

PRICES, including VAT and FREE software voucher 

PC- 1 500 Pockot Computer plus C20 software voucher C 163.96 

CE 150 Colour Printer /Cassette interface plus £20 voucher £149.96 

CE-1568K RAM Expansion Module plus £10 vouchor £79.95 

CE 159 8K RAM. ROM with battery back up t £10 voucher £89.96 

CE 152 Custom Cassette Recorder plus £6 voucher £39.96 

CE 153 140 kev Software Board plus £10 voucher £79.96 

CE 158 RS232C Interface plus £20 voucher £149.95 

SOFTWARE ACCESSORY LIST ON REQUEST 






PRICES mcMde VAT. P&P 0«em «>e 
■ubpet to avaiUW'ty Send Cheque*. 
P O . o« phone your cred<i cerd no. toi 



SMiCROL 



MAIL 
ORDER 



Dept YC, 38 Burleigh St 
Cambridge CB1 IDG 
Telephone: 0223 312453 



ZX81 SPECTRUM DRAGON TANDY BBC 



16K 



16/48 



LEVEL 2 



A/B 



ADVENTURE 

J * Over 200 places to explore in this machine code game using 
advanced data compression techniques. 

* No random elements — you will need skill, cunning and a 
sense of humour as you explore caves, forest and castles. 

* Evade ruthless pursuers and overcome a host of obstacles. 
Multiple word commands and single letter abbreviations. 



AWARI 



* The ancient African game of logic. It takes 2 minutes to learn | 
the rules but far longer to master the tactics. 

* Select the 'Goat-herd' level of play and it's an addictive game I 
for children (8 + ) that exercises their minds — not their laser | 
fingers. 

* Select the 'Witch-doctor' level and it's a threat to your| 
sanity. We haven't beaten it and we wrote it! 



£1000 IN PRIZES 



FANTASTIC VOYAGE 
(ZX81 16K ONLY) 

This real-time graphics simulation set inside the human body 
was written by a lecturer in anatomy. You are injected into the 
blood stream in your miniature submarine. Navigate the 
arteries, veins and heart to the brain, where a blood clot must 
be destroyed. Features a real vasular map. You will be 
attacked by lymphocytes which must be destroyed using 
arcade game type graphics. Everything you do uses up 
precious energy. Three display formats — a lateral and frontal 
body scan plus blood vessel name, a close-up scan and a laser- 
sight for fighting lymphocytes. 



•• Buy both Awari and Adventure and enter the 'Foilkade 
Challenge' competition. Details with cassette or send SAE. 

FOILKADE LTD 

DEPT. PR9 

66 LITTLEDEAN, 

YATE, 

BRISTOL BS17 4UQ 

ALL GAMES £5.95 EACH, 2 FOR £9.95, 3 FOR £13.95 
(ANY MIX) INCLUSIVE. 
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THE FLEXIBLE COMPUTER SYSTEM FOR THE FUTURE 





How can Tangerine promise you a 
professional computer for only £99.95? 
Because, unlike most computer builders, 
we have designed the U.LA ourselves 



This makes the ORIC- 1 substantially more 
reliable and versatile to work with and 
what's more, at £99.95, you get a 
professional system well below the price of 



ORIC-1 



L 



|i 1 ji I' 1' iir"nMDMDimr~H[ nczm 

ldr~l' 1 ' 1 [ l 1 i|r~i|i iirniR|R|i 
EeK5IBEzIcTiIIIII 



♦ —* 



IL-3I 






(Please aww 28 days for delivery) Subject to a val lability 

Order your ORIC-1 direct from the designers - 

BY POST: You can pay by cheque, postal BY PHONE: Just ring our telesales number 
order. ACCESS - BARCLAYCARD-VISA ELY (0353) 227 1 Z2/3/4 



all leading manufacturers. 

We can give you prompt service, quality. 
reliability and full technical backup: The 
ORIC Computer System will guarantee you 
that and more: 

• 8 colour graphic display (8 foreground + 8 
background) 

40 character by 28 line colour text display 

• High resolution graphics (240/200 pixels) 
240 across screen. 200 down 

• 96 User defined graphics symbols 

• Microsoft BASIC software 

• 6 octaves of music with Hi-Fi output and 
4 preset sound effects - Shoot, Explode, 
Ping. Zap 

• Centronics printer interface (compatible 
with a whole range of standard printers) 

• Optional Communications Modem 
(allowing access to 200.000 pages of 
Prestel and direct link with other computers) 

• Typewriter styte keyboard 

• Professionally written user manual by 
well-known computer authors 

• One Owner Magazine included with each 
ORIC 1 purchased 

• Tan-Forth supplied tree with every mail 
order 48K Model 

• Extended Basic (BBC etc) available soon 

• Full range of business and leisure software 
coming shortly. 



Please delete/complete as applicable. 

1 enclose a cheque/p.o. payable to TANGERINE 

COMPUTER SYSTEMS LTD. For £ 

Please charge my Access, Barclaycard, Visa No 



Name 



Address 



I you requre a VAT receipt please tick LJ Please send me a fuH colour brochure LJ 

TANGERINE COMPUTER SYSTEMS LTD 3 Ck* Mews. Ely Cambs CB7 4NW 



Item 


Price Inc. VAT j Total 


ORIC-1 16KRAM 


£9995 


ORIC-1 48K RAM 


£169.95 


ORIC Communications Modem 


£7900 


One Owner Magazine (Bt-monmJy) | 


£10.00 


Postage and packing 


£5.95 



TOTAL £ 




NOW In Birmingham -the centre of Industrial Britain . . . 

Midland** 

omputer 




air 



Personal computers 
Home computing 
Smalt business systems 



Bingley Hall, Birmingham. 
April 28-30, 1983 



This exhibition is the ideal showcase for companies 
who need to demonstrate their products to the fast 
expanding market for home and personal 
computers, small business systems and associated 
software. When you consider that the markets for 
personal computers are regional and that 
Birmingham has a developing computer awareness 
with a great deal of computer expertise in the area, 
you'll appreciate the need for The Midland 
Computer Fair. The public has already 
demonstrated its appreciation of The Computer 
Fair in London by sheer volume of numbers. We 
know the success will continue In Birmingham. 

Personal computers are part of everyday life. 

Make Sure Your Computer Products And Services 
Are Seen At The Midland Computer Fair 



For the full story contact the Exhibitions Manager, 
The Midland Computer Fair, IPC Exhibitions Ltd, 
Surrey House, J Throwley Way, Sutton, Surrey SMI 4QQ 







L 



Please contact me with further information about exhibiting at 
The Midland Computer Fair 

Name 



Position in Company 

Company 

Address 



Tel 



^Midland 
(omputer 

fair==c 
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4. 



FULLER MICRO SYSTEMS ADD STYLE, POWER, 

VERSATILITY AND FULL TYPEWRITER KEYBOARD 

OPERATION TO ZX81 AND ZX SPECTRUM! 




FULLER MEMORY EXPANSION - a massive 
boost for your ZX81 ! 

The basic ZX8 1 has only 1 K of RAM - now you can add on an 
enormous 16K with our FD 16K Memory Module. FD 16K to 
mount on the back of ZX81 or Fuller Case. 

£24.95 (plus80pp&p) 

FD 1 6K to fit inside Fuller Case, complete with RAM 

adaptor board £29.95 (plus 80p p& p) 

FD64K to fit inside case <»nd RAM adaptor board) £69.95 
FD 64K to mount on back of ZX81 or FULLER CASE £64. 95 

FULLER SOUND EXPANSION - a superb addition 
to your ZX Spectrum! 

Clear, dynamic sound effects will really enhance your enjoyment 
of the new. exciting programs available for the sensational ZX 
Spectrum. Our new sound box comes complete with leads, 
volume control and loudspeaker. Just plug it into your MIC input 
and it fits neatly onto the back of the Spectrum in a tough, plastic 
case 

JUS"r£6.95(plus80pp&p| 

NEW! Programmable Sound Generator- adds exciting new 
sounds to the Spectrum range 

ONLY £19.95 (plus80pp&p) 

STOP PRESS! 1 6K Spectrum owners - upgrade to 
48K with a Fuller Spectrum Upgrade Pack -complete with 
full assembly instructions. £34.95 (Inc p& p) 

FULLER ZX Spectrum Software 

So little software is available for the Spectrum, you could count on 
Fuller to be one of the first' Startrek, Flight Simulation and Death 
Star, all in attractively packaged cassette form. 

£5.00 (pius50pp&p) 



MICRO 
SYSTEMS 




Mail to: FULLER MICRO SYSTEMS. 

The ZX Centre, Sweeting Street, Liverpool 2. 

Telephone: 051-236 6109 



FULLER FD42 SYSTEM - The ideal 
Gift for ZX81 users! 

The ZX81 is easily Britain's best selling small computer, and now 
costs an incredibly low £49.95. To celebrate this event, we are 
offering our equally popular FD42 system at an even lower price 
than before! It converts your ZX81 into a sturdy. gyr%r\ ft c 

attractive and professional unit NOW ONLY t £.^3 .95 

with full sized typewriter keyboard (plus £2.50 p & p) 

ITS EVEN CHEAPER IN KIT FORM! __. 

FD42 Keyboard and Case Kit JUST £24.95 

(plus £2.50 

just £14.95 

(plus 80p p & p) 



FD42 Keyboard Kit 



OR WHY NOT BUY A COMPLETE SYSTEM! 

If you are not lucky enough to already own a ZX81, 

an FD42 System, including computer, from us, and make an even 

bigger saving! ZX81. FD42 Keyboard and Case with power supply. 

reset switch, leads and manual - True Value £79.95 

SPECIAL OFFER £69.95 «P ,US C2.50p&p) 



FULLER FD SYSTEM for 
ZX SPECTRUM 




Now, the famous FULLER keyboard and case unit has been 
adapted for Britain's fastest selling colour computer - the amazing 
ZX Spectrum! it has the same high standard as the ZX81 unit, a 
lough plastic case encloses the keyboard Spectrum PC B. and 
power supply. The Keyboard has 42 keys including all the 
Spectrum graphic characters printed on to them, the full travel key 
switches have gold plated contacts and guaranteed life of 10 6 
operations 

ITS SO EASY TO INSTALL! You Simply unscrew the ZX P.C.B 
from its case, screw it to the FD case, and plug in the keyboard. 
No soldering or technical knowledge required. 

£39.95 (plus £2.50 p & p) 

£33 . 95 (Plus £2.50 p & p) 



COMPLETE UNIT 
KIT FORM 



SPECTRUM MOTHERBOARD 

Fits inside the Fuller case, allowing expansion to the ZX memory 

and 1/0 facilities 

2 SLOTS £1 5.95 (plus 80p p & P) 

3 SLOTS £1 9.95 (Plus 80p p & p) 

SEPARATE SPECTRUM P.S.U. 

9 volts DC at 2 amps. 

Mains either 1 10v or 240v AC 



£5.95 (Pius 80pp&p> 



Please supply the following items: 



ITEM 


QUANTITY 


PRICL 


POSTAGE 


TOTAL 











































I 



I enclose cheque/pa O 

Or, please debit my Access/ Bare lay card 

' Name 

I Address 



No. 



I 



Please send me further details, I enclose SAE 



,?.63 



■X\ 
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CORN ATOM 



NEW 4K EPROM PLUGS STRAIGHT 

INTO UTILITY SOCKET FLASHING CURSOR 

1200.600.300 BAUD CASSETTE OPERATING SYSTEM. 

VISIBLE AND AUDIBLE INDICATION OF LOAD & SAVE 

Draw complex graphic shapes wiih one instruction 
using our special 'SHAPE' command 

33 NEW COMMANDS 



- draw shape number itfxet X,Y 

- draw block ot any size, any graphic mode 
test if graphic point set or clear 

- print lines which contain a given stung 

- scans keyboard lor use in real time games 

- zero all basic variables 

- set cursor to screen location (0 to 5111 

- debugging program command 

- print strings in graphic modes 

- monitor - memory change. Hex & textdurr 

- including GOTOs and GOSUBs 

- automatic line numbering 

- delete block of program lines 

- verify programs after recording on tape 

- removes non significant spaces 

- sound a note of any duration and lone 

PLUS: RE AD. DATA, RESTORE, BSAVE.APPEND.TAPE 
BSTRG, CHAR, POP. VAR & BLEEP ^ 

Fits any size memory Atom 
Full Documentation included 



Ross 
Software 



NEW LOW PRICE C15.9S ALL INCLUSIVE 

RUSH YOUR ORDER TO: Ross Software 

44 Premier Avenue, Grays, Essex RM16 2SD 

Send £1 for documentation only 



SHAPE N X.Y 

BLOCK 

POINT 

FIND 

KEY 

ZERO 

SCREEN 

STOP 

STRG 

MC 

RENUMBER 

AUTO 

DELETE 

VERIFY 

PACK 

TONE 



Simonsoft 

Specialists in high quality 
software of the 

BBC Microcomputer Disassembler 
(Model A and B) 



Reveal the secrets of the BBC Microcomputer and those 
machine-code games with this full 6502 Disassembler. Ideal 
for the beginner and indispensable to the serious machine- 
code programmer. 

Features: 

• FULL Instructions supplied with the program 

• FIVE Modes of operation from memory dump to full 
automatic disassembly 

• USER Definable and automatic labelling of code and 
data 

• BUILT-IN Error checking to avoid disassembly to data 
areas 

• BUILT-IN Operating system Entry point labels 

• SAVE and LOAD facilities for dumping and recovery 
using tapes 

• HARD copy facility 

• EASY to use single key commands 

BBC Disassembler £6.95 

Price is fully inclusive and for a cassette program. 

Simonsoft 

Front Street, Topcliffe, N. Yorks, Y07 3RJ 



DID YOU SOLVE THE RUBIC CUBE? 

THEN FOR A £1 00 PRIZE 

YOU MIGHT JUST CRACK THE 

h month a sophistuiatud Conundrum Program will l>e offi h to try their skill and analytical 

abilr :n>nd bending puzzle Entry will be closed on the laM day ot ' I month of issue allowing some twelve weeks at most lo 

solve the enigm ntain a brtel m original idea for* future Cauimidrum The ontn 

correct solution together with the mo : company's! iprin 

oil nundrum Program* will be fun In their own i donot solve the problem In titm 

'il.ThatecompetitioMtarenotop' r lo 

any person dlr. | with its activities. No correspondence can bocntared Intoand th. ; any's Software 

Manager regarding .ill matters relati. I be final. Winners will be notified by poet and entry implies acceptance of these 

rule* Only individual purchasers of programs will be eligible to enter. 



Please send me an Alpha Conundrum Program for D ZX81 16K-£6.50 D Spectrum 16K-C6.50 O Vic 20-£6.5O D BBC B-£6.5G 
for which I enclose my cheque/postal order for £ made payable lo Cambridge Research. 

Name Cambridge Research 

Address Chesterton Mill. French's Road 

CAMBRIDGE CB4 3NP England 
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DAMS BUSINESS COMPUTERS 

Not Simply a Computer Dealer 



VIC/ 
COMMODORE 
64 IEEE 
CARTRIDGE 



A breakthrough for all 
VIC/64 users. The DAMS IEEE 
is a simple, plug-in 
Cartridge interface which slots 
into the back of your VIC/64 
and links it to disk drives, 
language packs, printers 
and other peripherals 
Run several VIC/64' s. 
from one disk drive. 



£49.95 

+ VAT. 

(Price including VAT. £57.44). 




VIC/COMMODORE 64 
RANTN ROM BOARD 

Doubles the memory capacity of your VIC/64 and gives you the 
facility to fit extra functions (VIC AID, VIC MON etc). 
Comes complete with specially designed cover. 

£22.95 + VAX (Price inc. VAT. £2639). 

V DAMS BUSINESS 

COMPUTERS LIMITED 

GORES ROAD. 

RTRKBY INDUSTRIAL ESTATE, 
KIRKBY. NEAR LIVERPOOL L33 7UA 
%if^> TEL: 051-548 7111 

^^CREDIT CARD TELEPHONE ORDERS 

& WELCOME (Normal Office Hours). a Br" 




'CLEAR-VIEW 

ANTI-GLARE SCREEN 

This exciting new product front DAMS is the answer to eye 

fatigue, headaches and migraine - symptoms regularly v 

encountered by VDU operators. The "Clear- View' 

screen can be fitted in seconds to most leading 

brands of computer 

monitors or 

microcomputer 

screens, and 

immediately 

reduces unwanted 

glare and 

reflection to 

a minimum. 

Suitable for use 

with mono or 

colour displays. 

tip to 12 £19,95 + VAT. (Price inc. VAT. £22.94). 

13" to 20 £24*95 + VAX (Price inc. VAT. £28.69). 
20" and larger by special order. 

(Leaflet available on request with full technical specification). 




VIC AID 



Commodore 64 
version available now! 

Vic Aid is a chip which slots easily into the DAMS 

RAMN ROM Board, and offers two sets of Utilities in one for 

the keen programmer: 

Programmers Tool Kit 

Gives extra commands: Auto, Number, Help, 

Delete, Change, Trace, Step, Light Pen, Break etc 

Machine Code Monitor 

Gives Save. Memory. Display, Load, Verify etc 

(similar to TIM on PET). 

£19.95 4" VAX (Price inc. VAT. £22.94). 

T / |\fl / ^l\T Commodore 64 

Vlv LllXjLM version available now! 
Another fine product to enchance the machine - code 
capabilities of the VIC VICMON is the ultimate programming 
aid, incorporating: Assembler. Dissassembler. RU, Re-Locate, 
Identify. Exchange. Compare, Printing etc 
Slots into the DAMS RAMN ROM board or similar. 

£19.95 + VAX (Price inc VAT. £22.94). 
Please send me the following items 



I enclose cheque/P.O. OR please debit my: 
Access No _^ 



V DEALER ENQUIRES WELCOME 

Send your business card and receive our dealer feci pack' NOW! 
12 months parts ft labour guarantee on all products. 



Barclaycard No. 

Name 

Address 



.Tel: 



(Prices mc p,p) 



YCZ&3 
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Britain's bigg ** "~ 




Court, 



r*& w mH*+2£r 1983 

all ^"£n*" 




Sponsor 




Whatever branch of the business you're in - 
manufacturing or supplying: 
microcomputers, peripherals, associated 
accessories, software, books, video games - 
you need The Computer Fair. 

This year the show will be bigger, open for 
four days - including a special 
Businessman^ preview on the first day- and 
will be staged in a much larger area. Hits of 
last year - the Sinclair Village, Club Avenue 



Your chance to 
promote your 
products and 
services at 
Britain's No. 1 
Micro Show 



and the Micro Mouse Contest- will again be 
featured at The Computer Fair '83. 

Last year 38,432 people passed through the 
turnstiles in only three days - this year is 
going to be an even greater success. 
Complete and return the coupon below for 
further information. 

Return to: The Exhibition Manager, 
The Computer Fair, IPC Exhibitions Ltd, 
Surrey House, 1 Throwley Way, Sutton, 
Surrey SM1 4 QCL 



(bmputer 
fairs=L 



Please contact me with details about exhibiting at The Computer Fair 
NAME 

POSITION IN COMPANY 

COMPANY 

ADDRESS 



TEL 
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Uic.agraph 



p.ot window 






An essential aid to all computer owners with Plot, Draw, Draw to 
a plotted co-ordinate, and medium/high resolution graphic 
capabilities, VICTAGRAPH gives you a fully adjustable window 
from plot 0,0 to plot 320, 200. 

Higher resolution is possible by simple multiplication X2, etc., or 
reduction by division. Plot 0,0 in each corner to suit your 
requirements. 

Place your drawing, tracing diagram etc., on a single sheet of 
paper and position in the VICTAGRAPH, AND you are ready to 
plot all the points quickly using the movable window AND easy to 
read scale. 

Made from high quality plastic sheets, 17" * 12" approx. 

Ideal for multi-graphic resolution computers such as Atari etc. Not 
suitable for Spectrum. 

Total price C7.00. Cheques payable to: Victa Ceramics and 
crossed. SAE for Details. UK only. 

VICTA CERAMICS 

6a BOW STREET, RUGELEY 

STAFFS WS15 2BT. 



Self Adhesive 
Cassette Labels 

it ON ROLLS OR SHEETS 

it IDEAL FOR USE IN TYPEWRITERS 

it A BOON TO SOFTWARE PRODUCERS 

it CAN BE PRINTED WITH CLUB OR 
COMPANY LOGO OR SYMBOL 



CASSETTE LABELS ON SHEETS 
(15 Labels per sheet) 



1 00 Labels 


£3 50 


200 Label* 


€6 00 


300 Labels 


£825 


400 Labels 


£10.00 


500 Labels 


£12.00 



CASSETTE LABELS ON ROLLS 
I Complete with tractor teed perforations 
to allow use in most computer printers) 



Square or round ended centre I 
Mtfumum order 500 labels 

500 Label* £11.00 
1000 Labels £20.00 
2000 Label* £35.00 



Al prices etclude VAT and postage pecking 

Good dsKOunts for larger quantities 

Please send IS Hp stamp for printing pnce lists and sample labels 




Unit A4 

Eurolink Ind. Estate 

Sittingboume 

KentME10 3RN 

Sittingboume (0795) 28425 



C JE 0n30 

*-J* »J« •— ■ SPECIALISTS 

m.crDCDmputErs 

VA T included where applicable 

QUALITY DISK DRIVES 

Single drive 40 track single sided 1 > 100k f 200.00 

Dual drive 40 track single sided 2 x 100k. £350 00 

Dual drrvo 40 track double sided 2 x 200k (546 25 

Dual drive 80 track double sided 2 v 400k 1 799 25 

Al drives are cased with own PSU (or reliability 
and include connecting cable* and utilities disk. 

Oelrverv £4.00 

SOFTWARE FOR THE BBC MICRO 

MISSILE CONTROL the first implementation on the 

BBC Mero of the popular arcade game. (32K I £9.00 

MAZE MAN an authentic version of the popular 

arcedegeme. (32X) £6.00 

BALLOONS a highly original game that soon becomes 

compulsive playing (3ZK I. £6 00 

DISASSEMBLER the memory dump routine includes 

a scrolling back in memory facility '. 1 6K I £5.00 

MISSILE CONTROL. MAZE MAN & BALLOONS 
use the Keyboard or Joysticks for control 

30+ PROGRAMS FOR 
THE BBC MICROCOMPUTER 

This Book contains program listings, with explanations b 

lips on using the BBC Micro 

GAMES UTILITIES GRAPHICS & MUSIC 

Most programs will run on Model's A & B 

Edited by C.J. Evans, various Authors. 

A pair of cassettes with an the programs is available 

BOOK £5.00 
BOK & CASSETTE SET £9.00 

LEADS 

The BBC Micro comes without a cassette lead 

7PinDinto2 ' 3.5mm & 1 > 2.5mm rninsjacks . . £4.09 

7Pin Din to SPm Din & 2.5mm mmijeek £4.00 

7Pin Din to 7Pm Dm £4.00 

7Pin Dm PLUGS Two for £0.66 

6Pin Dm PLUGS (for RGB socket' Two for £0.66 

5Pin Dm PLUGS (360' for RS232I Two (or £0,65 

RS423 TO RS423 (BBC Micro to BBC Micro) 
Two metre cable £4.00 Four metre cable £6.00 



TELEVISION/MONITOR LEADS 
hi range available 

Phono plug to Co ax "with high quabty cable 3 Motres £3 00 

BNC Plug to 8NC Plug £3 10 
BNC Plug lo Phono Rug 

(I.e. BBCMiorotoRediffusionTVRMl £2.20 

PRINTER CABLES 

BBC to 36 way Centronics Type connector f 17 50 

BBC to 25 way D Type (For use with RS232I . . £950 

BBC to 40 way edgo connector (Centronics 739) f 20.00 

TORCH to 36 way Centronics Type connector £20 00 



BLANK C30 COMPUTER CASSETTES 

Ten (or £4.50 

15 Way D Type Plug with Cover £2.75 
Computer graphics design pads 100 sheets £4.00 



BBC UPGRADE KITS 

RAM UPGR AOE(IOOns), £23 00 

KIT A Primer & UO Port t'9.50 

KIT B Analogue Port £8.00 

KIT C Serial I'Ob RGB £10.00 

KIT D Expansion Bus/Tube £7.50 

Full Upgrade kit £58.00 
All components fut specification 

STAR DP8480 PRINTER 
FROM £250.00 INC VAT 

80CPS : 80.96 132 COLS 
BIOIRECTINAL LOGIC SEEKING 
TRACTOR WITH FRICTION FEEO 

CENTRONICS £217.39 * £32.61 VAT -£250.00 

RS232 £235.00 + £35.25 VAT -£270 26 

High Res Graphics option to alow BBC Screen dumps 

£1500, £20.00 
I24HR SECURICOR DELIVERY FOR PRINTERS £8 00) 

VAT included where applicable 

Send SAE for lull Price List of our large range of accessories 
POSTAGE Add 50p per order or a* stated 

C.J.E. 

mirrnnnmni ilarc "•J" tYC ' a henry ave. rustington. 

II IILilULisJHlpJsJIClb W SUSSEX BN16 2PA 109062) 6647 
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WANTED 

Programs for SPECTRUM, DRAGON, ZZ81.0RIC, 



A REWARD UP TO 

£2000 



TO BUY THE COPYRIGHT OR... 30 X ROYALTIES, 
...A FIXED AMOUNT PER TAPE WE SELL OR 

■ ^XjUUtiXiJ^Cs^kjUX — — — - ■ 

ANY COMBINATION OF THE ABOVE 

WHY GIVE T HE PROG RAM TO US 
We are one of the fastest growing Software Houses in the country 

.... Our Tape production is second to none. All our programs are 

now duplicated by DATA DUPLICATION SERVICES LTD.... 
A company set up with the sole purpose of tape duplication for 

the Home Computer Market. 

.... Our presentation is of the highest standard 

.... We not only sell our products nationally but in over 25 

countries worldwide. 

.... We have the time and finance necessary to ensure your 
programs receive the attention and background necessary for 

truly effective marketing. 

- \\ \ \ QQ Q9QQ9Qt.\ r 

£1000 Paid for best program using MCODER 

Personal Software Services___ 



452 Stoney Stanton Road., Coventry, CV6 5DG 
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■ L 



money. SuDscnDeNuW! 



Wfiff, 




Now's the time to 
subscribe to Your 
Computer, Britain's 
biggest selling home 
computer magazine. Because 
as from the April issue we will be increasing the price 
to keep pace with rising production costs. 
Your Computer is fantastic value for money. The 
December issue consisted of 1 64 pages packed with 
computer and software reviews, a special games 
section with listings for all the major home computers, 
articles on writing programs yourself, three features just 
for ZX81 owners, and Response Frame — the page 
which answers your questions. All this, PLUS a free 
Flexidisc containing games for the 2X81 , Vic 20 and 
Sinclair Spectrum. The price? Only 60p. 
And that issue was typical of the value which Your 
Computer readers have come to expect. Rather than 
cutting down on editorial and on the lively presentation 
which makes Your Computer so readable we are 
dedicated to maintaining our editorial standards. But 
with production costs rising we can only maintain 
quality if we increase the price of the magazine. 
We know you'll think it worth paying the little extra 
we'll be asking because Your Computer will still be 
unrivalled value for money. Meanwhile, a subscription 
taken out NOW at the old rate of only £8.00 for 12 
issues will save you money throughout 1983 — and 
beyond! 

Just fill in the coupon and return it to us with your 
cheque or postal order for £8.00 payable to IPC 
Business Press. 



To; Subscription Manager, Your Computer, 

IPC Business Press (S&D) Ltd., Oakfield House, 
Perrymount Road, Haywards Heath, Sussex 
RH16 3DH. 

I wish to save money by taking out a subscription to Your 
Computer at the current rate of £8.00 for 1 2 issues. My 
cheque/postal order for £8.00 is attached. 
Alternatively, please debit my Barclaycard/Access/Diners 
Club/American Express* account 





Signature 



'Please delete as appropriate 

Please start my subscription with effect from the: 
February 1 983 issue □ (Please tick appropriate box) 
March 1983 issue 
ApriM 983 issue □ 

Name 



Address 
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Weekend courses in Sinclair Basic, starting February 

1983. 15 hours of instruction from a qualified lecturer, 

Friday evening to Sunday evening. 

Luxurious 3-star Worcestershire Hotel, all rooms with 

bath and other facilities. *> 

£55.00 inclusive. 

GAINSBOROUGH HOUSE HOTEL 
Bewdley Hill, Kidderminster 

(0562) 754041 ,,, 



ZX^I GRAPHICS board C19.96 Fits msid* 
case. Delete up to 64 character* I *■ «m nr s«*h 
SAE. 0. Hutchinson (Circuitsl. 103 Vicsrage 
Wood, Harlow, (imi l4 t 

SPECTRUM 16K '48K Bury the Moles Totety 
addictive. Eicit-oa tread* gam*. Superb 
graphics 'sound DIG hoi**, bury mot**. 1/2 
player*. Highest score. AH action! Just d lor 
cassette. Mr 0. Chamber*. 12 Ryburn 
Avenue. Blackpool. Lanes FV4 4DY. i? • i 

SJY Program lor ZX 81 and Spectrum 
Computer* Details of night sky for every night 
of the year. Send fS to Mr J. S. Coomb**. 97 
HolMatt Road. Coventry CV62AE or send lor 
detail* ol other astronomical program*. 
Money back guarantee. 1 1 / \ 

B8C:MX80rrill Screen Dump UHrty Extra 
large printout on two sheets or print screen lull 
width but down Instead of across sheet, £7. 
Also MZ80K Armoured Invasion Gripping 
game, nine skel level*. Sound, good graphic* 
n Slavedrive Software, 19 Newiey Lane. 
Bramley. Leeds 13 LS13 2AL. 6 1 

MZSOA/K 8usin*a*. Games Programs from 
£3. Copatr C* Ba*K + £12. Coda Editor £14 
Word Processor £8. Lrsu/SAE DCS. 38 
South Parade. Bramhall, Stockport 4/1 

TEACHER' Spectrum owner? Use your 
machine. Mark book on cassette. Class Int. 
Year lot Son alphabetically Input marks. 
Converts to percent*, gredes. ranks. Graph 
results. "2" score* for clear comparison 
Mean*, itendard deviation*. £4.60 for cassette 
and notes. Farm, 8 Thompson Road. Bolton 
Tel: 10204)46007. 13 • 



SPECTRUM 

Arcade Games for 16/48K 
Sinclair Spectrum 

PINBALL - Better than the reel thing 

SPACE INVADERS - Arcade style 

esvajrjers 

CAR RACE Race a computer 

controaod car - on screen circuit 

SPACE FIGHTER - Prtot* eye view 

DESTROYER - Attack by submarines 

and planes 

TENNIS - Control Tigures movement 

end strokes 

TANK BATTLE - Computer controls 

attacker* 

AMCt.49 * p&p30p 
Wmttn by pfottsstonal prog/arnrmn 

WINTERS LTD.. 24 SWANNINGTON 
CLOSE. CANTLEY. DONCASTER 

17/1 



EX OWNERS Make money with you 


ZX 81 or Spectrum W» are leading 


supplier* of software to Sine***, with • 


superb range of game* eeasitles for the 
DC-81 and Spectrum. W* teoure pen 


time agents in at ares* to find and serrtoe 


retai outlets for our product* Car 


owner*, over IB. with telephone, write for 


dot** to M Meafc, V ckro G*r>. 24 Agar 


Descent, Bracknet, Berk*. 2/1 



TEXAS Ti99 4A SOFTWARE lor unexpended 
machine. A graphic wergame with det a eed 
d«pl*y Strategy, tactic* and different levels 
ol (kill ** you play the computer or another 
player "Wargame' cott* £8 00 Indus***. 
German Whist and Four >n a Row The 
computer vrii even tpeek if you have speech 
facilities! Both for £8.00 indusrve. TX 
Software. 109 Abbotswetd. Harlow. Esse*. 

22AM 



DRAGON 32 




SOFTWARE 




Oustny software at snnsabto prices 




CeterpAer Er Space Attack 


£295 


Meteor Run & Breakout 


£3.96 


Haunted House 


f3 95 


3DM*ie 


£3.95 


Wand Adventure 


£3 95 


Forbidden City 


£495 


Dew's Wand 


£4 95 


Goben Caves 


£495 


Al price* include pttp 




Send ».e,e for complete kst. 




APEX TRADING LTD. (YCD) 


IIS Crescent Drive South. 




Brighton BN2 6SB 




Tel: Brighton 10273) 38834 




Accsss/Barclaycard accepted 




■8 1 



2X81 (16K) cord-index program* on cassette 
up to 325 entries. Machine code £4 SO 
Cambyte Software. 28 Norfolk Avenue, 
Newrr ' 20/ 1 

TEXAS TI99 4A SOFTWARE for computer 
with Extended Basic module. Battlefrom and 
two other fait action game*. Highly 
recommended. £6 00 inclusive. 
TX Software. 109 Abbotswetd. Harlow. Essex 

22/1 
Swap your unwanted software via Software 
Exchange Ckib. SAE for detees. UK*ec 16 
TunweaGreave Sheffield S5 9GB 24/1 



WORTHWHILE PROGRAMS 

16K ZX 81 and 48K Spectrum. 

FIRST AID teaches the principle* of 
Inst aid. Fully scoring. Age* 13 ♦ 

COMMUNICATOR Mors* code, 

semaphore, verbal reporting, use of 
telephone. Ideal for cubs end scouts. 
F4 99 each State machine. Cheque* PO* 
to 

Network Computer System* Ltd. 

39 Bampton Road. Luton. Bed*. 

9/1 



VIC&ZX81 

SOFTWARE 

£1.99 

SPACE FIGHTER 
A spec* dogfight adulator. The VIC 
version it entirely machine code *<t* M 
re* etc. The ZX81 * real time section 1* in 

nVc. 

ASTRO SLED 
Pept your tied through the tagged space 
canyon - with machine code for speed 
These program* are for unexpended VIC 
20*eod16KZX81s 

VIC ASTEROIDS 
100% machine code, with thrust, 
hyperspace, multiple bolts, etc, etc For 

VIC 20 only. 

All program* on catteit* al the 
introductory price of CI. 99 each Iplus 
BOp pttp per order I. Please ttate ZXB1 or 
VIC. and mention Your Computer 
Maguine, when ordering 



ARCADIA SOFTWARE. 
FREEPOST. Swansea. SA3 422 



23/1 



DRAGON GAMES 

Three fast moving ARCA0E style gam** 
written in machine code for you r DR A G N. 
SNAKES The onry way to kill them it 
shoot them in the head Your man may 
move anywhere in the forest. Snaket 
enter one at a time, if you don't kill it 
quickly another will enter. Up to 12 
snake* at one time til you kve that long). 
Fantastic sound and graphics. 
LANDER Land your space craft on on* of 
the lending pods (score depends on 
chosen pad). High resolution picture of 
craft and lunar surface Very impressive 

INVADERS The old favourite Feetures 
include 36 invaders, mother ship and 
three defender*. Six digit Hi-score * 
scor* counter*. Nine selectable skill 
level*. AH in High resolution COLOUR 
graphic* and sound. 

ALL THREE GAMES ON ONE TAPE 
(order 0GT2) only £8 95 met P/P etc. 
J MORRISON (MICROSI.2Qlen»dnln 
St.. Lead* LS9 9JJ (0632) 480 987, 

10 1 



16K ZX81 League Table program, including 
M C. £3.96 O Stevenson II Main Street 
Whasenckne Oakham L*<s LE15 7ES 32 1 

10 BBC game* (A or 8) including DaWt. 
Chicken. Mattermmd. Breakout. Luna Lander 
t'5 S Brooks 28 Cae Cnyciog llanfeupwi 
Anglesey N. Wale* LL61 5JS 33 1 

Acorn Atom 12K F.P ROM 12K RAM P.S.U. 
books joysticks 30 programmes on crjiiilte 
flSOo.n.o Maidstone 53748. 341 

Programs for Spectrum, VIC. BBC for sale. 
Send SAE to Odyssey Softwaie, 8. 
Greenbrook Ave. Hedksy Wood, Barnet. 

Hens. For details 35 1 

VIC-20 (Unexpaned) game* tape: 
Punkman. Black Knight. Grand Pm, 
Cavern Shoot. Amare. Side Shoot, af ' 
for CS inc. p&p Fast delivery In 
Statraker 21. Hoyte Rd . Hoylake. Wrrel 



L47 SAG 



39 1 



BBC B £350. Mow Acomtoft Software £5 
Each recorder with cable C10. Emigraion 
imminent 01-229 5888 

38 1 



BBC 



EDUCATIONAL 
PROGRAMS 



Send for details of our quality programs. 

COTTAGE SOFTWARE, HEATHER COTTAGE, 

SELLY HILL, WHITBY, NORTH YORKSHIRE 



23/1 




BBCl32KI or VIC20 (6 5KI 



NEW COMPUTER? Try our guaranteed 

software ■ for parent* and children Inge* 
4 15) who want to do more than just 

SjhOOl a'.^rm' 

LETTERS IBBC only) - ages 4 6: loom 
the correct way to form letter* with our 
Magic Penl Teacher checked. Great 
'grepKca. £996 

INKOSI B* an African King! 

Adventure for ages 10 adult - can you 
beat the witch doctor? £5.96. 
INVISIBLE MAN Co-ord>nates game 
with good sound and graphics, ages 7-14 
f5 95 

and morell 

Send SAE lor detail*: 

Lowmoor Cottage (YC2). 

Tonedele. Wellington. 

Somerset TA21 OAL 
71 082 347 7117 / 

CBM/PET Computor. Model 4016. 16K 
memory and programme too*.! f300 o.n o 
V.G.C Phone 01 267 5036. 

25' 1 
MZ80K A Horserace Analysis. Winners 
galore. A senou* program Cassette: £5.75 
Detail*: Paragon Moorjide Woodland* 
Wamborne Dorset 

26/1 
2X 81 M. C cassettes: II PecMen 81 (6KI: 14 
Ghost*. SKJedoor*. PowerMs. Ffufc £3 96 I 
Spacaventure: S IK garnet: Asteroids. Pilot, 
Taxi. Defender. Canyon; £2 50. 3> PecMan^t 
* Speceventur*,- £4.95. (SAE Oeues) A 
Laird. 9 Franklm Rd Saltcoats. Ayrshire 

28/1 
2X80.1 Register bits 700 suppeer* 560 
program* 250 peripheral* 100 publications 
£3 95 including new supplement Young* 
Computer Publications 2 woooUnd Way 
Gosfkrld Hatstsad Essex 

30/1 



SPECT-A-DRAW 

NOW AVAILABLE A 48K Spectrum 
version of the wefl known Level II Basic 
Poor* prediction program 'Compute <a 
Draw' 

"A BOON FOR THOSE INTERESTED IN 
WINNING THE POOLS" Interface. 
December 1962. 
Program on cateene with instruction 

manual f 4 95 

Database tap* (Optional, but contains 

data on over 6,000 matches £13.60 

Program and database together. ri7 50 

or S.A.E. for details 

B.S. McAlley. 

1 Cowleaze, Chinnor, 

Oxon. OX9 4TD. 

37 1 



BBC Micro 

FOOTBALL POOLS 
PREDICTOR 

An easy to use, but very powerful. 
mathematical and statistical forecasting 
program. Uses arx Afferent methods ol 
prediction. Model A or B. On cassette 
with fuH instructions for same day 
dispatch 

£4.99 

Mayday Software. 181 Portland Cres . 
Stenmore. Mlddx HA7 1LR 

5-1 



DRAGON » 

747 SLIGHT SIMULATOR 
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COMPUTER 
PARK '83 



INTERESTING. FUN. 
EXCITING. EDUCATIONAL 

COMPUTER PARK 83 is a fMMMOMl 
computing holiday catering fc- 
«Herest -torn other computer enthusiast* 
lot a vmk of fun and fascination with a 
wide range of micros and peripherals. 

Experiment .-. 

ROBOTICS. GRAPHICS. SPEECH 

SYNTHESIS. MUSIC. LISP. PASCAL. 

FORTH. MACHINE COOE. 

We aho offer a wide variety of other 
interesting indoor end outdoor act ■ 
Suitable 10yrs upwards. Residential 
during August in a beautiful country 
house. 

Delate: The Nook. Back Lane, Little 
AddSngtoo. Kettering. Northerns NNU 
4AX. 

461 




We offer a great selection of games and 
ut*tx» from many leedxng software 
houses »t reduced prices. As a special 
offer, to introduce you to our software, 
we are giving away, we* almost, a 
softwtra pack with a super variety of 26 
ful length programmes on rt. and at for 
only (7.50H! Do not miss out! Send for 
your isxntrated catalogue today. Please 
enclose a" s.a.e 

SPARTAN SOFTWARE 

DEPARTMENT YC 

9 Cotiwold Torrace. 

Chipping Norton. 0«on. 
Tetepone 0606 3058 

31.1 



SPECTROFILE" versatile f*ng program for 
48K Spectrum Applications endless. 
Features: 3IK for variable length Me* user 
apadned formats, search, alter/delete, index, 
support* printer. (5.75 to Scurti*. 8 St 
Andrews Avenue, Bulwark. Chepstow. 
Gwent 

61/1 



VIC20 tap* of six games. Minefield. 
BetsBugs, Brick*, Ski-run. Brands. Jelly- 
Men. Available from 0. Poynter 6 Borrowdale 
Close Wistastow Oewo f 6 SO 69/ 1 

VIC20 software fantastic vafu* CI. For space 
game • list ine P&P D Spencer 230 
Lowgrange Avenue. Bifcnghem. 44. 1 

Proteus Software announces Commodore 64 
programme* including Proteus Challenge 
€8 00. Plane Lander C8.00, Batriesrups D 50 
S A E for detart* of other programme* to 
Proteus Softwaro. 8 Glaston Court. Grange 
Road Ealing WS SOR 49/1 

COMPUTER^ 

COVERS forthe 

• BBC (A&B1 

• DRAGON 32 

• VIC 20 & 64 

Protect your equipment from duit with 
one of our specially designed fined 
covers. 

Manufactured from a top quetty sealed 
nylon in a complementary colour 

Send cheque 'PO for £3.96 in p&p 

ALSO AVAILABLE 

Covers for all peripherals to 

your dimensions 

• PRINTERS 

• MONITORS 

• DISC DRIVES etc 

Please ask for a quotation 
J If S WALLACE. 9 BARN CLOSE. 
CREWKERNE. SOMERSET TA18 SBL 

45.' 1 



16K ZX81 SPECTRUM 
MANAGEMENT GAMES 
DALLAS. A game of oil exportation m 
Texas Decisions are required on pur 
chasing concession*, the movement and 
use of drilling rig*, and the building of plat- 
forms, production facwue* and pipelines. 
Can you takeover the Eumg Empire' 
AIRLINE, You must decide on number of 
aircraft to operate, loan and fuel contracts, 
whether to buy or charter, and level* of 
staffing and msmtence. 
AUTOCHEF. A* MD you mutt negotiate 
for lease*, decide on menu price*, level of 
wages, advertising and dividends and fore- 
cast levetr of inflation It you are not 
successful you win be made to resign! 

FOR THE EXPERT 
PRINT SHOP. A* owner of a printing 
company you have to decide on staffing, 
paper stocks, quotations, work schedule. 
T5.00 for one C8.50 for any two. €12 00 
for three or CIS 60 for four. 
Please state computer type and 



H |i n * ond c"*Oue to Dept YC 



14 Lemon Way 
London SE3 7TL 



27/1 



S'.ir 



OR AGON 32 GAMES 



SALE 



STARTREK III (superb graphical. . . . fB.OO 
CHECKERS (chedrens defcghtt. . 13 50 

3D DESIGNER ishapes getorel (5 00 

LUNA LANDER la challenge. £4 00 

DRAGONS LAYER I the ultimate adventure I 
flO. 00 

S.A.E. & 50p for Catalogue 
SAINT GEORGE SOFTWARE. Dept. YC. 
73 Ling Street Liverpool L7 

29/1 



Spectrum Disassembler b Bi.tr tapes £2.00 
each or £3.50 together me P&p. Send 
cheque/ PO to HoMev. 44 Leonard Road 
London SE20 7LX. 40 1 



mm 

COMPUTER 



Classified Rates 

Linage 300 per wO'd (Mm 15 words) - 

prapayabw 



a ■: • ■ ■■ ■■■-'. Vumbar 

* nquntO .1 C3Q' 

Display - rales per sec (Mm 2scc] 
One Insertion £7 00 

Three insertions £6 70 

Sixlnsejrrioni £6 50 

IWelve Insertions [6 00 

'■'.■,' ... a ..' rfi - ■ ... . ....,.■ • . ft tap,/', hi- 

bona 
',1 3031) 

Method of Payment 

Cheque* etc, should be made payable 
fo IPC Buy new Press Limited and 
crossed '6. Co' I enclose heiewrth 
Cheque PO for 



Please debit my Access Visa Barclay 
Cord American (xprou Diners Club Ind 
as below 



CLASSIFIED 



ORDER FORM 



Please insert the following advertisement in Your Computer Classified Section 












LINAGE 






















£4.50 












£6.00 












£7.50 












£9.00 












£10.50 












£12.00 












£13.50 












£15.00 




No. of insertions required["~]Box No. required YES/NO 



an 



NAME (Pltita include uvlmts) 
A0C4HSS 



SIGNATURE 



Post to: 

Cut oul the order form ono return 

together with your remittance to. 

Classified Deportment, Yout Computer. 

fioom H21 1 . Quadrant House. The 

Quodronf, Sutton, Suriey SM2 5AS 

(01)6113031 



Payment by credit card please state address card is registered 
Daytimefel.no 



THIS FORM SHOULD BE RETURNED BY JAN. 30 FOR MARCH ISSUE PUBLICATION 
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SPECTRUM/BBC SOFTWARE 

Soft Sat Softape Ono 
Contain* KamiKan Pilot lAcimn game) 
Fruit Machine (Hold and Gambia) 
Character Design Aid (Great faoMw" 
All three on a quality cassette for any 
Soeclrum £3 50 for BBC Model B f4.50. 

Cheques; PO's to Soft Sea 

Computer Software. 68 Wellington Street. 

Long Eaton. Nottingham NG 10 4NG 

68/1 



BBC Micro Graphics Pad. Graphic* Screen. 
Taletext Screen, user-defined Can*. Com- 
mands Guide. Intro Pnee: fl 99 plus 66p 
p&p Hermes Computer Products Dept YC. 10 
Barlow Moor Close. Norden. Rochdale Lanes 
OLI2 7RN 

Spectrum software Uxary. Weekly hire from 
SOp. Try programme out btf on) you buy. Send 
stamp for Irae catalogue to Thomas 
McQueen. 25 Blenheim Gdni; Brixton H*. 
London. S.W.2 

60/1 
» 
Ajan 400. SOQJtGames. Space Invader*. 
Basttetball. PcioVGaujiian. OuttawTHownrer. 
Lunar Lander. Action Quest, Scram. 747 
Simulator, Beta' Fighter. Tank Trap. Ten. 
Trek, f 100 00 the lot Phone 0420 84618 

Spectrum of ZX81 16K Holiday Coat 
Compantor Save 100a. Simply enter the 
screen prompted inputs from travel brochures, 
and up pops a wt m pnee order showing True 
total and per day cost*, including at hidden 
extra* Cassette and ln*truetion Sheet. Onry 
£3.96. Z- EXTRA 13 Greenend Clo**. Spencers 
Wood. Reading. 

P R Herbert tracing a* Z EXTRA. 13 
Greenend Close. Spencers Wood. Reading 
RG7 tEH. 10734)883977 

42' 1 



Spectrum 48K. ZX81 16K, Business Cash 
Forecast. Know where your business is gong 
Monthly forecast. Incomo. Payments. VAT. 
Balances, Etc. Seasonal variation*. Trends. 
Easy 10 follow screen prompt*. Helpful Input 
Chart*. No maths needed. At from previous 
year* account* Monthly revise option £5 96 
Z EXTRA 13 G/eonend Close. Spencers 
Wood. Reeding. > 

41/1 
ZXSPECTRUM: 30 Cube: Oo Rube * Cube. 
revenge, and even 6x6x6 in full 3D. and save 
your move* on tape. £4.96. HIGHLO: 
Addictive lures graphs can! game ireahsuc 
picture cards) f 3 95 Megedodo Software 
Dept. YC1. 16 While Road. Sutton Coidt*ld. 
w. Mtdttndt 

56 1 



ZX SPECTRUM 

BACKGAMMON: Use* machne code 
for 6 second response time, play* official 
rule*, prevent* any cheating' 

148K only) £4.50 

ASSEMBLER: At Z80 opcodes, with 
labels for addresses after JP. CALL b LD 
Any number of labels may be used. 
Includes error checks, option lor printer 
output, and fut user instructions 

IFor 16K and 48K) £3.75 

GAMES TAPE 2: 3 games, at with 
different <MI level*. With machine code 
for fast graphic* and sound. Comprise* 
Bl.u Snakebyte and Fighter 

(for 16K and 48X1 £3 75 



All prices include pErp. Cheque 'PQ to 
Pi Software. 18 Pilgrim's Una, 
London NW3 1SN. 

67/1 



MUSICSOFT 

BBC MICRO 32K A/8. 

5 music game* of memory and dexterity. 
Multicolour graphics Fun for 5 year old* 
yet frustrating 'or graduates. Variable 
speeds and scale levers. Cassette and 
Instructions £3 50 

Cheques to Musicsofi 
12 FalowfWrd. AmptrH Beds. 

36/1 



2X81 fast toad and save 4x« faster than 
normal £5.00. Amuing Softwear 43. Ashland* 
Sale. Manchester 

52/1 
Acorn Atom "Speck-Man" 2SK. Monsters. 
Powerfilla, Sound. Highscore. Auto run 
Cassette f 4 50. Instnjction*. S Brown, Aiku 
Lane. Itchon, Southampton. 

53.1 
Spectrum Bridge cassette*. Beginners. 
Advanced. £3 each. Cheque*. PO's to M. 
Blythe. 236 Birmingham Road. Sutton 
Coklfiefcj. West Midfanda B72 1EA 

54/1 
Jupiter Ace. Two mare games with useful 
words for moving characters around screen, 
reading from d«piay tUeetc.fi pkisS.A.E.for 
listing. F. M. Collins. Syhrestits. Ham Lane 
Elttead GU8 6HG. 

55/1 
To adventure*, mecSevet and extra terrestrial 
for the 48X Spectrum. Two tot £3. 50" 
R.AGER. 9 Sherwood Road. Wimbledon. 
London S.W 19 

57.1 
VIC 20 (unexpended) games tape (No. 21: 
Bomber, Breakout. Nibbles. Froggy. Space 
Gobbler*. Bank Robber. All 6 for £ 4 95 mc 
p&p. Fast dekvery. from: Staraker. 21. Hoyle 
Rd.. Hoytoke Wirral L47 SAG 

58-1 



16. 48K Spectrum Pools Program. Calculates 
and print* expected results. - free blank tape 
for permanent records £4.95. Cassettes' C5 
and C12. f 3 SO for 10 • p&p f 1 40 Itapes 
only). Twenty blank labels £0 80 M.w 
Hoknen, 60 Csmperdown Street. SexhfJ, 
Sussex TN39 5BE 

80/1 

DRAGON 32 SOFTWARE. Business software 
from £9.95. Educational & games from f2.95 
S.A.E. appreciated, MlSTRY MAGlC (yc), 75 
St Margaret • Road. Bradford BD7 2BY. 

60.' 1 

Spectrum Games Sale. Venture 17 games in 
!), was £8. 3 compulsive game*, was £5 The 
lot on one cassette for tust £6. Bobker. 29 
Chedderton Drive. Unswonh. Bury. Lanes 

61/1 
Family Tree Program: Update. Enquiry. 
Search. Browse, on cassette Spectrum 48K 
£650. 2X81 16K £5 00. State which 
Bredburn, Shieling Wayside Road 
Basingstoke R623 88 H. 

62/1 

Acorn Atom. IB months old. 12K and 12K 
including interface leads and over £40 
software worth £300 but for quick sale £150 
Tel Stafford 662244 

63 1 

Atom 12K RAM 12K ROM with toolbox. BBC 
Basic, PSU £150. Many game* half price. Tel: 
0628 26437 

64/1 

Teach your ch*d lo tot time, count money. 
Spectrum 16K: £5.50 for two fun programs on 
cassette. Vera Sampson. Richmond House. 
Ingleton. Camforth, Lane* LA6 3AN 

65/1 

Dragon games tap*. Bomber, Hangman. 0X0 
phis other*. Alt lor £3.99 W Thomas 21 
Ceeneon Court. Caerphilly, MO Glamorgan. 

66/1 
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INVESTMENT 



NEW: 
THE X-RdMCARD 

c 

FOR YOUR ZX81 




WHAT IS SO 

SPECIAL ABOUT 

THE 

SPECIAL RAMPACK? 










WHAT IS SO SPECIAL ABOUT AUDIO'S 16K SPECIAL RAM PACK? 

THE SPECIAL RAM PACK lt>K is the latest design of ill kind, following it least adosen similar products. It has many of 
the good points of its predecessors, including packs manufactured by Sinclair Research, Memoiech, Byghyic and 
Econotech to cite a few of the b«n known. 

Vt'ith the experience ue have gained with memories both for the ZX 81 and a wide range of other Micros, we are also able to 
offer «mc exclusive new features: 

THE CASE: The SPECIAL RAM PACK has been designed to overcome the infamous 'wobbling' problem associated 
with many other packs', and does not resort to temporary solutions such as Velcro.Blutak, adhesive strip or a huge, unsightly 
cave. It cljfflpv positively to the ZX 81 by means of a special built in ridge aided by a resilient spring effect in the connection 
socket .see figure 1 



EXPANSIBILITY The SPECIAL RAM PACK is not only compatible with all software and hardware produced for the 
ZX 81 , such as the ZX printer, but it also has the edge over oi her packs with its expansibility You will find it interesting that 
the keyboard sounder option is already included in the SPECIAL RAM PACK. It also has expansion pins, ready to receive 
— in (he same case — the most advanced add-on ever designed for the ZX SI — the X ROM CARD see figure 2). 



WHAT DOES THE X-ROM CARD OFFER? 



**»!■ ***■>*■* ft •■■ 'I 



fig. 2 



1 . The X-ROM CARD has a built in autostart ROM. Programs can be run automatically every time the ZX SI is switched 

on. This mil result in a huge increase factor for ROM based software, since all software houses arc currently very aware of 

copyright piracy problems. 

1. The X-ROM CARD has a built in primer interface, necessary if you wish to use a printer other than theXZ printer. This 

is invaluable for any serious applications, including word processing, where careful presentation is of the utmost 

importance. 

i The X-ROM CARD has a built in EPROM burner. Thrs means that you can save Basic or Machine code programs onto 

silicon chips and play (hem back at any time 

4. You may of course buy the X-ROM CARD to use with other Ram Packisuch as the Sinclair Ram Pack. However, when 

you purchase the X-ROM CARD with the SPECIAL RAM PACK, you will have the advantage of lower cost, greater 

reliability- and neatness, since the whole ssstem is nicely housed within a single case. 

IN CONCLUSION. The SPECIAL RAM PACK, is the best immediate investment for your ZX 81. The availability of 
I he X-ROM CARD opens the way to new software development such as languages programming and is the guarantee that 
your system will never be obsolete. 




THE BEST GUARANTEE 
THAT YOUR ZX81 WONT BE 
OBSOLETE FOR ONLY: 




including VAT 



TECHNICAL SPECIFICATIONS: 



•; SPECIAL RAMPACK: 

• Memory capacity: 16K bytes. 

• Maximum speed: 200 ns access time. 
~i Power requirement: Use exclusively Sinclair PSU. 

■«► X^ROMCARD: 

• Autostart ROM: 4K byte, exchange for 8K bytes and software switch possible. 

"Displays memory si2e, checks for byte "00" (identifies ZX basic) f<i 2000H. 

Loads program if found, checks for byte "C3" and jumps (2000H) if found. 

Checks for presence of ROM in socket n.3 and ROM catalog, displays catalog 

if found. Contains also machine code monitor and printer utility. 
Preprogrammed ROM: Catalog available on request. Use only 2732 or 2764 ROM/EPROM. 
Blank EPROM: Use only 2764 — 8K bytes per device — in socket n.3. 3 x 9V, PP3 size batteries 
i are needed to burn EPROM. A 

• Printer connection: 16 pin DIL output, use standard IDC ribbon cable. Outputs include /fit 
DO to D7, Strobe, Reset, Inputs include No-fault and Busy. 

Documentation: Schematic diagram included, full listings of Autostart ROM extra 
(onlv for X-ROMCARD user, £1.50 + large SAE) 

!l .. - 
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a company brought into being 
by top professional 
programmers, graphic 
designers and software 
marketing specialists. 
A company dedicated to the 
highest quality software and 
customer service in the world. 

ARCADIA 

the nome of the game 
especially created to be the 
fastest, meanest, most 
addictive shoot 'em up game 
you've ever desired. Wave 
after wave of the most 
loathsome and deadly aliens 
billow hypnotically towards 
your space fighter with deadly 
intent. But then you have dual 
Plasma Disruptors and an Ion 
Thrust Drive haven't you? . . . 

ZXSPECTRUM 

(16Kor48K) 

1 00% machine code with 1 2 
different alien types, incredible 
animation and explosive 
effects, sound and the fastest, 
smoothest hi-res graphics ever! 



VIC-20 



(any memory size) 
100% machine code with eight 
different alien types, smooth hi- 
res multicolour graphics and 
animation, narrow ployfield 
and sensational sound effects. 
Keyboard or joystick. 
Game design and software by 
D. H. Lawson. 



ARCADIA 

For any ZXSPECTRUM or 
VIC-20. Just 

£530 

which includes first class 
postage and packing, V.A.T., 
and an UNCONDITIONAL 
LIFETIME GUARANTEE. 

Imagine Software 
Masons Buildings, Exchange Street East, 
Liverpool, Merseyside L2 3PN. 

SUPERFASTCREDtTCARD SALES UNE: 

051 236 6849 (24hrs) 



you buy it for life. If an Imagine 
software product EVER fails to 
load first time simply return it to 
Imagine for an instant free 
replacement. 



ALL ORDERS DISPATCHED BY 
FIRST CLASS POST WITHIN 
24 HOURS OF RECEIPT. 





r 
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Post coupon now to: 

Imagine Software 

Masons Buildings, Exchange Street East, 

Liverpool, Merseyside L2 3PN. 

Please rush me a copy of ARCADIA for (tick box): 
] Any ZX Spectrum Q Any Commodore VIC-20 



"Please debit my Barclaycord/ Access 
I enclose Chcquc/P.O. for 
'Delete os applicable 

Nome- 



Address: 



_x 



